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© Spiro-lsoquinollne-pyrrolldlne tetrones and analogs thereof useful as aldose reductase Inhibitors, 

© This invention relates to spiro-isoquinoiine-pyrrolidine tetrones and pharmaceutical^ acceptable salts thereof 
having formula I: 
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and analogues thereof wherein the fused benzene ring is replaced by a fused thiophene, pyridine or furan 
ring wherein R 1 , R 2 and R 3 are independently hydrogen or defined substituents and M, W, X, Y and Z 
have defined meanings. Processes for preparing the compounds and pharmaceutical compositions are also 
provided. 

The compounds have pharmaceutical properties which render them beneficial for the prevention or treatment 
diabetes mellitus associated complications. 
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SPIR0-IS0GUIN0LINE-PYRR0LID1NE TETRONES AND ANALOGS THEREOF USEFUL AS ALDOSE REDUC- 
TASE INHIBITORS 



This invention relates to spiro-isoquinollne-pyrrolidine tetrones and their pharmaceuticaliy acceptable 
salts thereof, to processes for their preparation, to methods for using the compounds, and to pharmaceutical 
preparations thereof. The compounds have pharmaceutical properties which render them beneficial for the 
prevention or treatment of complications associated with diabetes mellitus. 

s The use of insulin and/or oral hypoglycemic agents in the treatment of diabetes mellitus has prolonged 
the life of many of these patients. However, their use has not had a demonstrable impact on the 
development of diabetic complications such as neuropathy, nephropathy, retinopathy, cataracts and vascu- 
lar disease which accompany the underlying metabolic disorder. There is little question that chronic 
hyperglycemia plays a major role in the genesis of these complications, and that complete normalization of 

ro blood glucose would likely prevent most if not all complications. For a number of reasons, though, chronic 
normalization of blood glucose has not been achieved with the currently available therapies. The develop- 
ment of diabetic complications has recently been linked to the increased accumulation of tissue sorbitol 
resulting from chronic hyperglycemia. Therapeutic reduction of sorbitol accumulation could potentially 
prevent the development of diabetic complications. 

75 In mammals, including humans, the key enzyme involved in the conversion of glucose to sorbitol (e.g. 
the sorbitol pathway) is aldose reductase. J.H. Kinoshita and collaborators [see J.H. Kinoshita et at, 
Biochem. Biophys, Acta, 158 472 (1986) and references cited therein] have demonstrated that this enzyme 
plays a central role in the"etiology of galactosemic cataracts by effecting the conversion of galactose to 
dulcitol (galactitol), and that an agent capable of inhibiting aldose reductase can prevent the detrimental 

20 accumulation of dulcitol in the lens. Furthermore, a relationship between elevated levels of glucose and an 
undesirable accumulation of sorbitol has been demonstrated in the lens, peripheral nerves and kidney of 
diabetic animals [see A. Pirie and R. van Heyningen, Exp. Eye Res., 3, 124 (1964); LT. Chylack and J.H, 
Kinoshita, Invest Ophthal., 8, 401 (1969) and J.D. Ward and R.W.R. Baker, DiabetoL, 6, 531 (1970)]. 

European Patent 168,781 -A discloses 1-(4-bromo-2-fiuorophenylmethyl-7-chiorospiro-(indole-3,3 , -pyr- 

25 rolidine)-2,2',5'-trione of formula 
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useful as an aldose reductase inhibitor for treating complications of diabetes and galactosemia. 
French Patent 2,544,317 discloses compounds of formula 
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wherein Ri represents hydrogen, halogen, hydroxy or methoxy; R 2 represents hydrogen, lower alkyl, phenyl 
lower alkyl, alkanoyl or p-toluenesulfonyl, useful as aldose reductase inhibitors. 

The present invention provides spiro-isoquinoline-pyrroiidine tetrones and their analogs represented by 
formula (I): 



jo 




(I) 



wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower aikoxy 
containing 1 to 6 carbon atoms, trifiuoromethyl, lower -alky Ithio wherein lower alkyl contains 1 to 6 carbon 
atoms, dialkylamino wherein alkyl contains 1 to 6 carbon atoms, nftro aryl or aryl (lower alkyl) oxy wherein 
aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms: R 3 is hydrogen, lower 
alkyl containing 1 to 6 carbon atoms, aryl, aryl (lower alkyl) or halogen substituted aryl (lower alkyl) wherein 
aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms, acyl or heterocyclic (lower 
alkyl) of structural formula 



25 




wherein R* is lower alkyiene containing 1 to 3 carbon atoms; X is lower alkylene containing 1 to 3 carbon 
atoms oxygen, sulfur or -NH- Y and Z are independently oxygen or sulfur; M and W are independently 
carbonyl. thiocarbonyl. sulfonyl, sulfoxo or lower alkylene containing 1 to 2 carbon atoms, with the proviso 
35 that M and W are not both lower alkylene when X is -NH- and the pharmaceutically acceptable salts thereof. 
The fused benzene ring can be replaced by thiophene, pyridine or furan. 

A preferred group of compounds of the present invention is represented by formula (II) 

40 Q 



45 




(n) 



wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower aikoxy 
containing 1 to 6 carbon atoms, trifiuoromethyl. tower alkylthio wherein lower alkyl contains 1 to 6 carbon 
atoms; R 3 Is hydrogen, lower alkyl containing 1 to 6 carbon atoms; M and W are carbonyl or thiocarbonyl; n 
85 is 1 to 3, and the pharmaceutically acceptable salts thereof. 

A second preferred group of compounds of the present invention Is represented by formula (II) 



3 
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O 




wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen lower alkoxy 
containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 6 carbon 
atoms; R 3 is lower alkyl, aryKlower alkyl) or dihalogen substituted aryKlower alkyl) wherein aryl contains 6 
to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms; M and W are carbonyl or thiocarbonyl; n 
is 1 to 3, and the pharmaceutical^ acceptable salts thereof* 

A still further preferred group of compounds of the present invention is represented by formula (III) 




wherein R 1 and R 2 are hydrogen or halogen; R 3 is lower alkyl containing 1 to 6 carbon atoms, benzyl or 
dihalogen substituted benzyl, and the pharmaceutical^ acceptable salts thereof. 

In formula I, Examples of Y and Z are oxygen. Examples of M and W are C = 0. Examples of X are 
-CH2-, CH 2 CH 2 and -CHzCKfeCrV. R 3 may be for example hydrogen, methyl, ethyl, propyl, butyl, or 
dihalophenylmethyl, eg. 4-bromo-2-fluoro-phenylmethyl or 3,4-chichlorophenylmethyl. 

The most preferred compounds of the present invention are set forth below: 
2-[(4-bromo-2-fluorophenyl)memylJspiro[iso 

[2-[(4-bromo-2-fluorophenyl)mettyl^ t 2',3,5](2H)-tetrone; 

[2-[(4-bromo-24Iuorophenyl)methyn 

[2-[4-bromo-2-fluorophenyl)methyl]^ 

[2-[(4-bromch2-fluorophenyl)methy^ {2H)-tetrone; 
[2-[(4-bromo-2-fluorophenyl)me^ (2H)-tetrone; 
[2-[(4-bromch2-fluorophenyl)memyl^^ 

[B-brom^^t^bromo^-fluorophenyOmethyll-T-methoxylspirotisoquinoline^OH)^ -pyrrolidine}-1 ( 2 , ( 3,5'(2H)- 
tetrone; 

[2-[4^romo-2-fluorophenyl)memy1^ 

(R)-( + )-2-[(4-bromo-2-fluorophenyl)methyl]spiropsoquinoline-4(1 H) v 3'-pyrrolidine]-1 v 2',3 1 5'(2H)-tetrone; 
(SH-)-2-[(4-bromo-2-f luoropheny l)methy l]spiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2 ,3,5'(2H)-tetrone; 
(RH + h[2H(4-bromch2"fluorophenyl)methyl]-^-fluoro]spiro[isoquinoline-4(1 H),3'-pyrrolidine}-1 l 2 , l 3,5'(2H)- 
tetrone; 

(S)-(-H2-[(4-bromo-2-flu6ropheny l)methy l>6-fluoro]spirotisoquinoltne-4(1 H),3'-pyrrolidine]-1 ,2' ,3,5'(2H)- 
tetrone; 

2-[(3.4-dichlorophenyl)methyl]spiroB^^ 

2-methylspiro[isoquinoline-4(1 H),3'-pyrroiIdine]-1 ^' t 3,5'(2H)-tetrpne; 
6-chloro-2-methylspiro[isoquinoline-4(1 H) ) 3'-pyrrolidlne]-1 l 2' ( 3,5'(2H)-tetrone; 
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6- bromo-2-methylspiro[isoquinotine-4(1 H),3'-pyrrolidine]-1 ,2 ,3,5 <2H-tetrone; 

7- chloro-2-methylspiro[isoquinoline-40 HJ^'-pyrrolidinehl .2 ,3,5 (2H-tetrone; 
2-ethylspiropsoquinoline-4(1 H) ( 3'-pyrrolidinel-1 ,2' ,3,5 (2H)-tetrone; 
2-propylspiro[isoquinoline-4(1 H),3 -pyrrolidine]-1 ,2 ,3,5 (2H)-tetrone; 

5 2-butylspiroflsoquinoline-4(1 H),3'-pyrrolidine]-1 .2 .3,5 (2H)-tetrone; 
and the pharmaceutically acceptable salts thereof. 

The compounds of formula (I) all possess at least one asymmetric carbon atom, namely the spiro 
carbon atom at position 3' of the pyrrolidine ring. The compounds of formula (i) therefore exist, and may be 
isolated, in two or more stereoisomeric forms. This invention encompasses the compounds of formula (I) in 
to any optically active form or mixtures thereof, eg. racemate. 

The spiro-isoquinoline-pyrroiidine tetrones and their enantiomers were prepared by the process de- 
scribed hereinafter. . 

A method is provided for preventing or relieving diabetes mellitus associated complications in a diabetic 
mammal by administering to said mammal a prophylactic or alleviating amount of the compounds of 
rs formula (I). Such complications include neuropathy, nephropathy, retinopathy, keratopathy, diabetic uveitis, 
and cataracts 

A compound of formula (I), or a pharmaceutically acceptable salt thereof, when admixed with a 
pharmaceutically acceptable carrier, forms a pharmaceutical composition which can be used according to 
the preceding method. 

20 The compounds of formula (I) form salts with suitable therapeutically acceptable inorganic and organic 
bases. These derived salts possess the same activity as their parent compound and are included within the 
scope of this invention. The compounds of formula (I) are transformed in excellent yield into the 
corresponding therapeutically acceptable salts by neutralization with the appropriate inorganic or organic 
base. The salts are administered usually In the same manner as the parent compounds. Suitable inorganic 

25 bases to form these salts include, for example, the hydroxides, carbonates or bicarbonates of the 
therapeutically acceptable alkali metals or alkaline earth metals, for example, sodium, potassium, magne- 
sium, calcium and the like. Suitable organic bases include the following amines: benzylamine; lower mono-, 
di-, and trialkylamines. the alkyl radicals of which contain up to three carbon atoms, such as methylamine, 
dimethylamine, trimethylamine. ethylamine, di- and triethylamine. methylethylamine, and the like; mono-, di- 

oo , and trialkanolamines. the alkanol radicals of which contains up to three carbon atoms, for example, mono-, 
dk and triethanolamine; aikylene-diamines which contain up to six carbon atoms, such as hex- 
amethyienediamine; cyclic saturated or unsaturated bases containing up to six carbon atoms, such as 
pyrrolidine, piperidine, morpholine, piperazine and their N-alkyl and N-hydroxyalkyl derivatives, such as N- 
methyl-morpholine and N-(2-hydroxyethyl)-piperidine. as well as pyridine. Furthermore, there may be 

35 mentioned the corresponding quaternary salts, such as the tetraalkyl (for example tetramethyi), alkyl-alkanol 
(for example methyi-triethanol and trimethyl-monoethanol) and cyclic ammonium salts, for example the N- 
methylpyridinium, N-methyl-N-(2-hydroxyethyl)-morpholinium, N,N-dimethyl-morpholinium, N-methyt-N-(2- 
hydroxyethyl)-morpholiniurn. N,N-dimethylpiperidinium salts, which are characterized by having good water- 
solubility. In principle, however, there can be used all the ammonium salts which are physiologically 

40 compatible. . 

The transformations to the salts can be carried out by a variety of methods known in the art. For 
example, in the case of the inorganic salts, it is preferred to dissolve the compound of formula (I) in water 
containing at least one equivalent amount of a hydroxide, carbonate, or bicarbonate corresponding to the 
inorganic salt desired. Advantageously, the reaction is performed in a water-miscible, inert organic solvent, 

45 for example, methanol, ethanol, dioxane, and the like in the presence of water. For example, such use of 
sodium hydroxide, sodium carbonate or sodium bicarbonate gives a solution of the sodium salt Evaporation 
of the solution or addition of a water-miscible solvent or a more moderate polarity, for example, a lower 
alkanol, for instance, butanol or a lower alkanone, for instance, ethyl methyl ketone, gives the solid inorganic 
salt if that form is desired. 

so To produce an amine salt, the acidic compound of formula (I) is dissolved in a suitable solvent of either 
moderate or low polarity, for example, ethanol, methanol, ethyl acetate, diethyl ether and benzene. At least 
an equivalent amount of the amine corresponding to the desired cation is then added to that solution. If the 
resulting salt does not precipitate, it can usually be obtained in solid form by addition of a miscible diluent 
of lower polarity, for example, benzene or petroleum ether, or by evaporation. If the amine is relatively 

55 volatile, any excess can easily be removed by evaporation. It is preferred to use substantially equivalent 
amounts of the less volatile amines. 

Salts wherein the cation is quaternary ammonium are produced by mixing the compound of formula (I) 
with an equivalent amount of the corresponding quaternary ammonium hydroxide in water solution, followed 



5 
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by evaporation of the water. 

The compounds of formula I or pharmaceutical^ salts thereof may be administered to mammals, for 
example, man, cattle, or rabbits, either alone or in dosage forms, i.e., capsules or tablets, combined with 
pharmacologically acceptable excipients. 

5 The compounds of this invention may be given orally. However, the method of administering the 
present active ingredients of this invention is not to be construed as limited to a particular mode of 
administration. For example, the compounds may be administered topically directly to the eye in the form 
of drops of sterile, buffered ophthalmic solutions, preferably of pH 7.2-7.6. Also, they may be administered 
orally in solid form containing such excipients as starch, milk sugar, certain types of clay and so forth. They 

w may also be administered orally in the form of solutions or they may be injected parenterally. 

For parenteral administration they may be used in the form of a sterile solution, preferably of pH 7.2- 
7.6, containing a pharmaceutical^ acceptable buffer. 

The dosage of the compound of formula I will vary with the form of administration and the particular 
compound chosen. Furthermore, it will vary with the particular host under treatment. Generally, treatment is 

15 initiated with small dosages substantially less than the optimal dose of the compound. Thereafter, the 
dosage is increased by small increments until efficacy is obtained. In general, the compounds of this 
Invention are most desirably administered at a concentration level that will generally afford effective results 
without causing any harmful or deleterious side effects. For topical administration, a 0.05-1.0% solution may 
be administered dropwise in the eye. The frequency of instillation varies with the subject under treatment 

20 from a drop every two or three days to once daily. For oral or parenteral administration a preferred level of 
dosage ranges from about 0.1 mg to about 1.0 mg per kilo of body weight per day, although aforemen- 
tioned variations will occur. However, a dosage level that is in the range of from about 0.1 mg to about 1 .0 
mg per kilo of body weight per day is most satisfactory. 

Unit dosage forms such as capsules, tablets, pills and the like may contain from about 5.0 mg to about 

25 25.0 mg of the active ingredients of this invention with a pharmaceutical carrier. Thus, for oral administra- 
tion, capsules can contain from between about 5.0 mg to about 25.0 mg of the active ingredients of this 
invention with or without a pharmaceutical diluent. Tablets, either effervescent or noneffervescent, can 
contain between about 5.0 to 25.0 mg of the active ingredients of this invention together with conventional 
pharmaceutical carriers. This tablets, which may be coated and either effervescent or noneffervescent, may 

30 be prepared according to the known art. Inert diluents or carriers, for example, magnesium carbonate or 
lactose, can be used together with conventional disintegrating agents for example, magnesium stearate. 

The compounds of formula I can also be used in combination with insulin or oral hypoglycemic agents 
to produce a beneficial effect in the treatment of diabetes mellitus. In this instance, commercially available 
insulin preparations or oral hypoglycemic agents, exemplified by acetohexamide, chlorpropamide, 

3S tolazamide, tolbutamide and phenformin, are suitable. The compounds hereof can be administered sequen- 
tially or simultaneously with insulin or the oral hypoglycemic agent. Suitable methods of administration, 
compositions and doses of the insulin preparation or oral hypoglycemic agent are described in medical 
textbooks; for instance, Physicians 1 Desk Reference , 42 ed., Medical Economics Co., Oradell, N.J., U.S.A., 
1988. 

40 The aldose reductase inhibiting property of the compounds of this invention and the utilization of the 
compounds in preventing, diminishing and alleviating diabetic complications are demonstrable in experi- 
ments using galactosemic rats, see Dvornik et al. t Science, 182, 1146 (1973). Such experiments are 
exemplified hereinbelow after the listing of the following general comments pertaining to these experiments: 
(a) Four or more groups of six male rats, 50-70 g, Sprague-Dawley strain, were used. The first group, 

46 the control group, was fed a mixture of laboratory chow (rodent Laboratory Chow, Purina) and glucose at * 
20% (w/w %) concentration. An untreated galactosemic group was fed a similar diet in which galactose was 
substituted for glucose. The third group was fed a diet prepared by mixing a given amount of the test 
compound with the galactose containing diet. The concentration of galactose in the diet of the treated 
groups was the same as that for the untreated galactosemic group. 

so (b) After four days, the animals were killed by euthanization. Both the lens and sciatic nerve were 

removed, weighed and stored frozen for polyol determination. 

(c) The polyol determination was performed by a modification of the procedure of M. Kraml and L 
Cosyns, Clin. Biochem., 2,373 (1969). Only two minor reagent changes were made: (a) The rinsing mixture 
was an aqueous 5% (w/vj trichloroacetic acid solution and (b) the stock solution was prepared by dissolving 

66 25 mg of duicitol In 100 ml of an aqueous trichloroacetic acid solution. [N.B.: For each experiment the 
average value found in the tissue from rats fed the glucose diet was subtracted from the individual values 
found in the corresponding tissue in galactose-fed rats to obtain the amount of polyol accumulated.] The 
aldose reductase inhibiting effects of the compounds of formula (I) were also tested by employing an in 
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vitro testing procedure similar to that described by S. Hayman and J.H. Kinoshita, J. Biol. Chem., 240,877 
(1965). In the present case the procedure of Hayman and Kinoshita was modified in that the final 
chromatography step was omitted in the preparation of the enzyme from bovine lens. 

The following tabulated results show that the spiro-isoquinoline-pyrrolidine tetrones of this invention 
5 show the property that they are active both in vitro and in vivo and diminish the accumulation of dulcitol in 
the lenses and sciatic nerves of rats fed galactose. The figures under L and N represent the percentage 
decrease of dulcitol accumulation in the tissue of the lens and sciatic nerve, respectively, for treated rats as 
compared to untreated rats. 
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This invention provides processes for preparing compounds of formula I. These processes include: 
a)cyc!ising an amide of formula (A) 

XONH- 



10 



1 '^n^COOR 5 



T 

NR 




T5 



(A) 



wherein R\ R 2 , R 3 , n, M and W are as defined above and COOR 5 is an ester group, using a suitable base 
20 such as sodium hydride or lithium bis-(trimethylsilyi)amide depending on the value for R 3 ,M,W to give a 
compound of formula I wherein Y and Z are both oxygen and X is -<CH 2 ) n - wherein n is 1 to 3; 
b) reacting a compound of formula (B) 



25 



30 




CZNH. 



35 



(B) 



wherein R\ R 2 , R 3 ,M and W are as defined above and X is O, S or NH and Z is 0 or S, with CYCfe wherein 
Y is 0 or S to give a compound of formula I wherein X is O, S or NH and Y and Z independently represent 
40 0 or S; or 

(c) reacting a compound of formula (C) 



45 



50 



ZNH. 
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<C) 
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wherein R 1 , R 2 , R 3 ,M, W, n, Z and COOR 5 are as defined above using a suitable base such as sodium 
hydride or lithium bis-(trimethy!silyl)amide depending on the value of R 3 ,M f W ( to give a compound of 
formula I wherein Y is 0, Z is 0 or S and n is 1 to 3; or 
(d) reacting a compound of formula (D) 



w 



15 




(D) 

20 

wherein R 1 , R 2 f R 3 ,M, W, n, and COOR 5 are as defined above with strong base, e.g. an alkali metal hydride 
to give a compound of formula I wherein X is -(CH 2 ) n -in which n is 1 to 3, and Y is S and Z is 0; or 
(e) cyclising a compound of formula 



30 




(E) 



wherein R\ R 2 , R 3 , and CO2R 5 are as defined above and M and W are -CH2 , eg. using acetic acid/HBr to 
give a compound of formula I wherein X is OH2 and Y and Z are both oxygen; or 
(f) reacting a compound of formula 



so 




wherein R 1 t R 2 R 3 M and W are as defined above with ammonium carbonate and an alkali metal cyanide 
to give a compound of formula I wherein X is -NH- and Y and Z are both oxygen; or 
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(g) reacting a compound of formula (F) successfully with hydrogen cyanide, thionyl chloride and 
thiourea to give a compound of formula (I) wherein X is S and Y and 2 are both oxygen; or 

(h) reacting a compound of formula (F) with trimethylsilyl cyanide followed by HCI/alkanol and 
phosgene or thiophosgene to give a compound of formula (I) wherein X is 0 or S and Y and Z are both 
oxygen. 

Starting materials of formulae (A),(B),(C) and (D) can be prepared via intermediates of formula (G) and 
(Q-1) shown below. 




(G-1 ) 



(G) 



35 



40 



wherein R 1 , R 2 , R 3 ,M, W, and COOR 5 are as defined above. Examples of R 5 are alkyl group such as Ct-Ci 

alkyl especially methyl. , o /ou u 

For example compounds of formula (A) are prepared by reacting a compound of formula (G) with Br(CH 2 )- 
nC^-'Bu in the presence of a suitable base eg. Li-N(SiMe 3 )2 to give a compound of formula 

>:oo t Bu > 



46 



60 



1 ^S<< 



NR" 



(H) 



wherein R\ R 2 , R^.M and \. are as defined above and COOR s is an ester group (other than 'Bu ester); 
treating the compound of formula (G) with trifluoracetic acid to remove the 'Bu group, reacting the resulting 
acid with a coupling agent, eg. 1-(2-dimethyl-aminopropyl)-2-ethylcarbodilmide In the presence of 1 -hydroxy 
benzotriazole, followed by ammonia to give the amide of formula (A). 
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Compounds of formula (B) are prepared by (1) reacting a compound of formula <G) with potassium 
trimethylsilanoate followed in turn by thionylchloride, N-bromosuccinimide and methanol to give a com- 
pound of formula (H) 



5 




R 



75 

(J) 

wherein R\ R 2 , R 3 ,M, W and COOR 5 are as defined above, and (2) reacting the compound of formula (J) 
20 with KSH, NaSH, potassium hydroxide or ammonia to give an ester of formula 



25 




R 



CK) 

35 

wherein R\ R 2 , R 3 ,M, W, X and COOR 5 are as defined above, and (3) converting the ester of formula (K) to 
the amide of formula (B) by standard methods of amidation, A carboxy amide of formula (B) can be 
converted to a thioamide using P 2 S 5 or Lawesson's reagent. 

Compounds of formula (C) can be prepared by converting a compound of formula (G) to a nitrile of 
40 formula (L). 




(L) 

using standard techniques and then reacting the nitrile with Br(CH 2 )„COOR 5 to give a compound of formula 
(M) 
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(M) 

in which formula R 1 ( R 2 , R 3 , n, M, W and COOR 5 are as hereinbefore defined. The compound of formula 
(M) is then converted to the desired amide (C) using standard techniques eg. acid hydrolysis to give the 
carboxyamide or reaction with HSP( = S)(OEt)z /HCI to give the thioamide. 

Compounds of formula (D) may be prepared by reacting a compound of formula (G) with Br(CH 2 ) n CN to 
give a nitriie of formula (N) 



25 



30 




35 



(N) 



40 



45 



and then converting the nitriie to a thioamide using HSP( = S)(OEt)2 /HCI 

Compounds of formula (E) can be prepared by reacting a compound of formula (F) 




50 



with NCCI-feCOOMe to give a compound of formula 



65 
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5 




75 

and then reacting compound (P) with KCN. 

Compounds of formula F in many cases are known compounds or can be prepared by analogous 
methods see for example Processes G and H shown hereinafter. 

Compounds of formula (Q) can in general be prepared from compounds of formula (G-1) by reaction 
20 with CNCOOR 5 and lithium bis-(trimethylsilyl)amide depending on the value for M and whether M activates 
the a carbon. Where it is desired to make a compound of formula (G) having a value of M such that the a- 
carbon is not susceptible to introduction of COOR 5 then such a compound can in general be prepared from 
a compound (G-1) having an "activating" M group by introducing-COOR5 and then changing the M group 
to the desired value. 

25 Compounds of formula (G-1) wherein M and W are both C = 0 can be prepared by reacting a 
compound of formula (Q) 



30 



35 




CQ) 

with an amine of formula H2NR 3 . 

Compounds of formula (G-1) wherein M is CO and W is CH 2 can be prepared by reacting a compound 
of formula (R) 



45 



so 




(R) 

with an amine of formula H 2 NR 3 in the presence of HBr in ethanol solvent. The compounds of formula (R) 
may be obtained by reacting a substituted or unsubstituted phenyiacetic acid with formaldehyde In the 
presence of acetic anhydride. 
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Compound of formula (G-1) wherein M is CO and W is S0 2 or SO may be prepared by reacting a 
compound of formula 




T5 



(S) 



where R 6 = H or CI, with an amine of formula H 2 NR 3 . The compound of formula (R) wherein R 6 =CI may be 
obtained by reacting a compound of formula 



20 



25 



i 



30 



(T) 



with sodium hydroxide, sodium nitrite, hydrochloric acid sulphur dioxide and CuCI. 
35 Compounds of formula (G-1) wherein M is S0 2 or SO and W is CO may be prepared by reacting a 
compound of formula 



40 



45 




0 2 H 



50 



(U) 



where R 7 is OH, CI or H, with an amine of formulia H2NR 3 . 

Compounds of formula (G-1) wherein M and W both independently represent S0 2 or SO can be 
prepared by reacting a compound of formula (V) 



55 
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5 




(V) 



with an amine of formula H2NR 3 , wherein R 8 is CI or H. 

Compounds of formula (Q) wherein M is C1 or C2 alkylene and W is CO, SO2 or SO can be prepared 
*s by treating a corresponding compound of formula (G-1) with N-bromosuccinimide followed by KCN and 
then methanolic HCI. 

Compounds of formula (G-1) wherein M is CO, R 3 is H and W is -CH 2 CH 2 - can be prepared from a 
tetralone of formula (W): 



25 




30 (W) 

by ring expansion, eg. Beckmann rearrangement of the oxime under standard conditions. 

Compounds of formula (<3-1) wherein M is S0 2 or SO and W is CH 2 CH 2 can be prepared by reacting a 
as compound of formula 



40 




45 

so where R 7 is H, CI or OH with an amine H2NR 3 followed by thiation and reduction using Raney nickel. 

Compounds of formulae (S),(U),(V) and (X) where R 6 , R 7 or R 8 Is hydrogen may be prepared by 
reducing corresponding compounds where R 6 , R 7 or R 8 is CI eg. using zinc or sodium metabisulphite. 

Compounds of formula (G) wherein M and W both represent -CH 2 CH 2 - can be prepared by reacting a 
compound of formula 
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( Y) 

* 

75 wherein R 1 and R 2 are as hereinbefore defined and R 9 is hydrogen with methanolic HCI and when R 9 is 
hydrogen or a group which is removed by the reaction conditions, reacting the product of formula (G) with a 
suitable agent to introduce R 3 . The compound of formula (Y) may be prepared by the following reaction 
sequence 




(Y) 

55 



Compounds of formulae (G) and (G-1) wherein M is CO and/or W Is CO can be converted to other 
compounds of formulae (G) and (G-1) wherein one or both of M and W are CS by thiation, eg. using P 2 S 5 
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or Lawesson's reagent 

Compounds of formulae (G) and (G-1) wherein one or both of M and W represent CS can be reduced, 
eg. using Raney nickel to give compounds of formulae (G) and G-1) wherein one or both of M and W are 
-CH 2 -. 

5 Compounds of formula (G) and (G-1) wherein R 3 represents hydrogen can be converted to compounds 
of formula G and G-1 wherein R 3 is as defined in connection with formula I by alkylating, arylating or 
alkylating or acylating In known manner with an agent containing the group R 3 . 

Other routes to the various intermediates will be apparent to the skilled chemist. 

Compounds of formula I wherein the benzene ring is replaced by a fused thiophene, furan or pyridine 
10 ring may be prepared by similar procedures to those described above using the appropriate starting 
materials - see for example Processes I and J hereinafter described. 

Starting materials for the processes herein described are known compounds or may be prepared by 
analogous methods. 

The following processes exemplify preferred embodiments 

75 

Process A 

20 The spiro-isoquinoline-pyrrolidine tetrones of the present invention can be prepared by the following 
reaction scheme, 
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wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or 
dihalogen substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 
1 to 6 carbon atoms. The process of the production of the compounds of formula (I) wherein R 1 and R 2 are 
chlorine or hydrogen; X is methylene; Y,Z are oxygen; M,W are carbonyl; R 3 is alkyl (methyl, ethyl, propyl, 
butyl) or araikyl (3,4-dichlorobenzyl, or 4-bromo-2-fluorobenzyl) comprises: 

Step a) Reacting either homophthalic acid dimethyl ester of formula (IV) or homophthalic anhydride 
of formula (V) wherein R 1 and R 2 are as defined above with an amine R 3 -NH 2 wherein R 3 is as defined 
above to produce the homophthaiimide of formula (VI) wherein R\ R 2 , R 3 are as defined above. 
The homophthalic acid dimethyl esters of formula (IV) and the homophthalic anhydrides of formula (V) 
required for the present invention are commercially available compounds or can be prepared by known 
methods. 

The homophthalic acid dimethyl ester compound (IV) can be reacted with a saturated methanolic ammo- 
nium solution in a pressure vessel and temperature in the range of 60-80* C. The homophthalic anhydride 
compound (V) can be reacted with an amine at high temperature 160-1 80 *C in a conventional solvent 
which does not adversely influence the reaction such as N.N-dimethyformamide. However, reaction of a 
volatile amine with the homophthalic anhydride compound (V) can be produced by reaction of a saturated 
tetrahydrofuran solution of the appropriate amine with homophthalic anhydride at room temperature and 
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subsequent removal of the volatile solvent, and introduction of N,N-dimethylformamide as the solvent. 
Further reaction at high temperature (160-1 80 *C) is required to produce the compound of formula (VI). 

Step b) The compound of formula (VI) wherein R 1 , R 2 , R 3 are as defined above is reacted with a 
base, for example, lithium bis(trimethylsilyl)amide in a conventional solvent which does not adversely 
5 influence the reaction, for example, tetrahydrofuran, and subsequent addition of a reactive carbomethox- 
ylating agent such as methyl cyanoformate to produce the compound of formula (VII) wherein R 1 , R 2 , R 3 are 
as defined above. 

Step c) The compound of formula (VII), wherein R\ R 2 , R 3 are as defined above, Is reacted with an 
inorganic base such as potassium carbonate in a conventional solvent which does not adversely influence 
w the reaction, for example, N,N-dimethyformamide, and subsequent addition of the tert-butyl bromoacetate 
produces the compound of the formula (VIII), wherein R\ R 2 , R 3 are as defined above. 

Step d) The compound of formula (VIII). wherein R\ R 2 R 3 are as defined above, is hydrolyzed with 
an organic acid such as trifluoroacetic acid in a conventional solvent which does not adversely influence the 
reaction, for example, methylene chloride, to produce the compound of formula (IX), wherein R\ R 2 , R 3 are 
75 as defined above. 

Step e) The compound of formula (IX), wherein R 1 , R 2 ( R 3 are as defined above, is reacted with a 
coupling agent such as 1-(2-dimethylaminopropyl)-2-ethylcarbodiimide DDC'/1-hydroxybenzotriazole, 
(HOBT) in a conventional solvent which does not adversely influence the reaction, for example, N,N- 
dimethylformamide, and subsequent addition of tetrahydrofuran ammonium solution produces the com- 
20 pound of the formula (X), wherein R\ R 2 , R 3 are as defined above. 

Step f) The compound of formula (X), wherein R 1 and R 2 are as defined above, and R 3 is an 
appropriately substituted aralkyl as defined above is reacted with a base such as sodium hydride in a 
conventional solvent which does not adversely influence the reaction, for example, N.N-dimethylformamide, 
to produce the compound of the formula (XI), wherein R 1 , R 2 are as defined above, R 3 is an appropriately 
26 substituted aralkyl as defined above. 

When R 3 is an alkyl as defined above, the process of Step f) produces very low yields. 

Step g) The compound of formula (X), wherein R\ R 2 are as defined above, R 3 is an alkyl as defined 
above, is reacted with a base such as lithium bis(trimethylsilyl)amide, in a conventional solvent which does 
not adversely influence the reaction, for example, tetrahydrofuran, at low termperature (-78* C) to produce 
30 the compound of the formula (XI). wherein R\ R 2 are a defined above, R 3 is an alkyl, as defined above. 

Step h) Reacting either 2-bromobenzoic acid or 2-chlorobenzoic acid of formula (XII) wherein R 1 and 
R 2 are as defined above with dimethyl malonate and NaH in the presence of a catalytic amount of CuBr to 
produce the propanediol acid dimethyl ester of formula (XIII) wherein R\ R 2 and R 3 are as defined above. 
The 2-bromobenzoic acids or 2-chlorobenzoic acids of formula (XII) required for the present invention are 
35 commercially available compounds or can be prepared by known methods. 

Step i) The propanediol acid dimethyl ester of formula (XIII) can be reacted with thipnyl chloride 
under refluxing conditions to produce the corresponding acid chloride which upon treatment with an amine 
R 3 -NH 2 in the presence of triethylamine in a conventional solvent which does not adversely influence the 
reaction, for example, tetrahydrofuran, can produce the compound of formula (VII) wherein R 1 , R 2 and R 3 
40 are as defined above. 

Step j) The compound of formula (IX), wherein R\ R 2 and R 3 are as defined above, can be reacted 
with thionyl chloride under refluxing conditions to produce the corresponding acid chloride, which upon 
treatment with a saturated tetrahydrofuran ammonium solution can produce the compound of formula (X), 
wherein R 1 , R 2 and R 3 are as defined above. 

45 

Process B 

bo The enantiomers of the spiro-isoquinoline-pyrrolidine tetrones of the present invention were prepared by 
the following reaction scheme, 
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70 




Step k) 




; ^O-C-Cl 



Li-N[Si(CH 3 )3]2 
THF,-78 0 C W 

m o 




T6 



20 



25 



Step I) 



BrCH2C0 2 C(CH 3 )3 
K^CC^.DMF 




30 



35 



40 



45 



50 



C0 2 C(CH 3 ) 3 1* 
/ O 




O 



Step m) 
C^COjH 

' ch 2 ci 2 



Separation of 
diastereomeis 
byHPLC 




,C0 2 C(CH 3 ) 3 
O 




XVTI O 



Step n) 



CF3CO2H 
CH 2 Q 2 
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XVTII 0 



Step o) 

1) SOCl 2 

2) THF/NH 3 



XIX 



C0 2 H 




Step p) 

1) SOCl 2 

2) THF/NH3 



CONH 2 1 * 
/ O 






XXI 



Step q) 

Li-N[Si(CH 3 ) 3 ] 2 
THF. -78°C 



Step r) 

Li-N[Si(CH 3 ) 3 ] 2 
THF,-78°C 




(SM-) 



2UUI 




(R)-(+) 



XXIII 
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wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl (lower afkyl) or 
dihalogen-substituted aryl (lower alkyl) wherein aryl contains 6 to 10 atoms and lower alkyl contains 1 to 6 
carbon atoms. The process for the production of the compounds of formula (I) wherein R 1 and R 2 are 
chlorine or hydrogen; X is methylene; Y and Z are oxygen; M and W are carbonyl; R 3 is alkyl (methyl, ethyl, 

s propyl, butyl) or aralkyl (3.4-dichlorobenzyl, or 4-bromo-2-ftuorobenzyl) comprises: 

Step k) The compound of formula (VI), wherein R\ R 2 and R 3 are as defined above is reacted with a 
base, for example, lithium bis(trimethylsilyl)amide in a conventional solvent which does not adversely 
influence the reaction, for example, tetrahydrofuran. and subsequent addition of (-)-menthyl chloroformate to 
produce the compound of formula (XIV), wherein R\ R 2 and R 3 are as defined above. 

70 Step I) The compound of formula (XIV), wherein R\ R 2 and R 3 are as defined above, is reacted with 

an inorganic base such as potassium carbonate in a conventional solvent which does not adversely 
* influence the reaction, for example, N.N-dimethylformamide, and subsequent addition of the tert-butyl 
bromoacetate produces the compound of formula (XV), wherein R», R 2 and R 3 are as defined above. The 
compound of formula (XV), wherein R\ R 2 and R 3 are as defined above, represents a mixture of two 

75 diastereomers which are separable by HPLC to produce diastereomer of formula (XVI) and diastereomer of 
formula (XVII), wherein R\ R 2 and R 3 are as defined above. 

Step m) The compound of formula (XVI), wherein R 1 , R 2 and R 3 are as defined above, is hydrolyzed 
with an organic acid such as trifiuoroacetic acid in a conventional solvent which does not adversely 
influence the reaction, for example, methylene chloride, to produce the compound of formula (XVIII), 

20 wherein R 1 , R 2 and R 3 are as defined above. 

Step n) The compound of formula (XVII), wherein R\ R 2 and R 3 are as defined above, is hydrolyzed 
with an organic acid such as trifiuoroacetic acid in a conventional solvent which does not adversely 
influence the reaction, for example methylene chloride, to produce the compound of formula (XIX), wherein 
R\ R 2 and R 3 are as defined above. 

25 Step o) The compound of formula (XVIII), wherein R\ R 2 and R 3 are as defined above, is reacted with 

thionyl chloride to produce the corresponding acid chloride and subsequent addition to a tetrahydrofuran 
ammonium solution produces the compound of the formula (XX), wherein R 1 , R 2 and R 3 are as defined 
above. 

Step p) The compound of formula (XIX), wherein R 1 , R 2 and R 3 are as defined above, is reacted with 
30 thionyl chloride to produce the corresponding acid chloride and subsequent addition to a tetrahydrofuran 
ammonium solution produces the compound of formula (XXI), wherein R\ R 2 and R 3 are as defined above. 

Step q) The compound of formula (XX), wherein R\ R 2 and R 3 are as defined above, is reacted with 
a base such as lithium bis(trimethylsilyl)amide, in a conventional solvent which does not adversely influence 
the reaction, for example, tetrahydrofuran, at low temperature (-78* C) to produce the compound of formula 
35 (XXII), wherein R\ R 2 and R 3 are as defined above. 

Step r) The compound of formula (XXI), wherein R\ R 2 and R 3 are as defined above, is reacted with 
a base such as lithium bis(trimethylsiiyl)amide, in a conventional solvent which does not adversely influence 
the reaction, for example tetrahydrofuran, at low temperature (-78* C) to produce the compound of formula 
(XXIII), wherein R 1 , R 2 and R 3 are as defined above. 
40 The absolute configuration of the compound of formula (XXII), wherein R 1 and R 2 are hydrogen and R 3 
is (4-bromo-2-fiuorophenyl)methyl was determined by a single crystal x-ray analysis. It was established that 
the compound of formula (XXII) possesses the (S) absolute configuration. 

Some of the compounds of formula (I) wherein M is carbonyl and W is lower aikylene can be made by 
the Process C 

45 



50 
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10 



75 




Li-N[SiMe 3 ] 2 
N - R 3 CNC0 2 Mc 



1) HBr/EtOH 

2) H 2 NR 3 



CQ 2 Me 




20 



J. Het. Chem., Vol. 4, No, 3,315(1 967). 

Other compounds of the present invention of formula (I) wherein M is a carbonyl and W is a sulfonyl 
can be made by the Process D 



25 



Process D 



30 




1) NaOH 



2) NaNCtyHCl 

3) SCtyCud R 2 



*C0 2 H 

*so 2 a 



36 



40 



NH 7 R 3 /DMF i 
A 




Li-N[SiMe 3 ] 2 



^N. R 3 CNC0 2 Me 



CC^Mc 




45 Other compounds of the present invention of formula (I) wherein M is sulfonyl and W is carbonyl can be 
made by the Process E 



so 



85 
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Process B 




oxidation _ pCV^^SOjH 1) SgC1 2 H 2 0/HCI 
7^^*N0 2 2) NaN0 2 /CuCN 



R2 




S03H 



NaOH 




C0 2 H 



SO3H 1) Ac 2 Q ^ 
2) H 2 NR :, /DMF 
A 




SO2 U-N[SiMe 3 ] 2 



N - R 3 CNCOjMe 



C0 2 Me 




Other compounds of the present invention of formula (I) wherein M is carbonyl and W is thiocarbonyl 
can be made by the Process F 
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Process F 



5 



70 



75 



20 



25 



30 



35 




Other compounds of the present invention of formula (I) wherein M and W are carbonyl. Y and Z 
oxygen and X is oxygen, sulfur or nitrogen can be made by the Process Q 

40 
45 

50 

55 
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Process Q 




Can. Journal of Chem. 47 858 (1989); 
J. Het Chem. 18, 143 (1981); 
Tetrahedron. 36, 943 (1980); 
J. Org. Chem. 25, 1920 (1960); 
Chem. Pharm. Bull. 30 (10). 3601 (1982); 
J. Med. Chem. 29, 770 (1986). 

. Other compounds of the present Invention of formula (I) wherein M and W are lower alkylene can be 
made by the Process H 
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Process H 




J. Org. Chem. 33, 491 (1968); 

J. Org. Chem. 33, 494 (1968); European Patent 168,1 81 -A. 

Other compounds of the present invention of formula (I) wherein M and W are carbonyl and 
fused benzene ring is replaced by a thiophene can be made by the Process I 
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Process I 




2) Li-N [SiMe 3 ] 2 , CNC0 2 Me 



C0 2 Me 
O 



J. Chem. Soc. Perkin 1, 1390 (1975); 
OPPI BRIEFS 8 (4), 286 (1986). 

Other compounds of the present Invention of formula (I) wherein M and W are carbonyi and wherein the 
fused benzene ring is replaced by pyridine can be made by the Process J 
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Process J 



*C0 2 H 
^C0 2 H 



10 



15 



U-N[SiMe3] 2 
CNC0 2 Me 



1) AcaO 



2) H 2 NR /DMF 
A 



C0 2 Me 





20 Chem. Abst41:780g; 
U.S, Patent 2,408,020. 

Other compounds of the present invention of formula (I) wherein M and W are sulfonyi can be made by 
the Process K 



25 



30 



Process K 

R l v 



l l 2|NaN0 2 /Ha f\ J S °3 H NHiR t DMF 

/^^N0 2 3) 



soaycua /^^S0 2 C1 

R 2 



36 



40 




S0 2 Lj-N[SiMc 3 ] 2 
N. R3 CNCOjMc 



C0 2 Me 




45 The carbomethoxy intermediate produced by Process C, D, E, F, I, J and K may be converted to 
compounds of formula (I) by Process A. 

The following examples further illustrate this invention: 



50 



EXAMPLE 1 



55 



2-[(3,4-Dichlorophenyl)methyl^ 
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Step a) Preparation of 2-[(3 ) 4-Dichlorophenyl)methyl]-1 l 3(2H 1 4H)-isoquinolinedion0 

To a mixture of homophthalic anhydride (20.0 g, 123.45 mmol) In DMF (300 mL) was added 3,4- 
dichlorobenzylamine (25.0 g f 142.04 mmol) and the mixture was stirred at 180* C for 5 hours. After cooling 
5 to room temperature the mixture was poured into H 2 0, extracted with EtOAc and dried over MgSO*. The 
crude product was recrystallized from EtOAc/EfcO/hexane (at 0*C) to give a brownish solid m.p, 129- 
1 30 'C (25,21 g, 57.5%). 

NMR (DMSO-ds, 400 MHz): 5 4.22 (s, 2H, -CH 2 CO-), 5.0 (s f 2H ( -NCH 2 -), 7.3 (dd, J =8.49 Hz, 1.98 Hz, 1H t 
Ar-H). 7.4 (d, J = 8.54 Hz, 1H, Ar-H), 7.47 (t, J = 7.4 Hz, 1H, Ar-H), 7.54 (d, J = 8.3 Hz, 1H, Ar-H), 7.57 (d, 
10 J =7.78 Hz, 1 H, Ar-H), 7.67 (dt. J = 8.37 Hz, 0.97 Hz, 1 H. Ar-H), 8.03 (d, J = 7.83 Hz, 1 H, Ar-H) 
IR (KBr, cm" 1 ): 1650(s), 1330(s) ( 970(m), 740(m) " 
MS (m/e): 319(M*), 256(M*-CI, CO), 118(M*-CONH, -C^CeHaCb) 



Anal. Calcd.: 


C, 60.02; 


H, 3.46; 


N, 4.37 


Found: 


C, 59.81; 


H, 3.60; 


N, 4.36. 



The following compounds were obtained in substantially the same manner as that of Example 1, Step 

20 a). 



2-t(4-Bromo-2-fluorophenyl)methyl]-1 ,3(2H, 4H)-isoquinoiinedione 



NMR (DMSO-ds, 200 MHz): 8 4.24 (s, 2H, -CH 2 CON-), 5.04 (s, 2H, -NCH 2 -), 7.23 (t, J = 7.8 Hz, 1H, Ar-H), 
7.3 (d, J = 7.65 Hz, 1H ( Ar-H), 7.4-7.56 (m, 3H, Ar-H), 7.65 (t, J = 7.6 Hz, Ar-H), 8.06 (d, J =7.8 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 1675(s), 1350(m), 975(m) " " 

MS (m/e): 347(M*) 



Anal. Calcd.: 


C 


55.19; 


H, 3.18; 


N, 4.02 


. Found: 


c, 


54.83; 


H, 3.14; 


N, 4.07 



35 

M.P. 128-129* C. 

2-[(4-Bromo-2-fluorophenyl)methyl]-6-chloro-1 ,3(2H, 4HHsoquinolinedione 

40 

NMR (DMSO-de, 400MHz): 8 4.23 (s, 2H, -CH 2 CON-), 5.0 (s, 2H, -NCH2C 6 H 3 BrF), 7.19 (t, J =8.20 Hz, 1H, 
Ar-H), 7.29 (dd, J = 8.32 Hz, 1.71 Hz, 1H, Ar-H), 7.5-7,56 (m. 3H, Ar-H), 8.01 (d, J =8.31 Hz, 1H, Ar-H) 
IR (KBr, cm- 1 ): 3400(m), 1 71 0(m), 1 660(s), 1 480 (m), 740 (m) 
MS(m/e):381(M + ) 



Anal. Calcd.: 


C, 


50.23; 


H, 2.63; 


N. 3.66 


Found: 


C, 


50.11; 


H, 2.60; 


N, 3.63 



M.P. 157-159* C. 

2-[(4-Bromo-2-fluorophenyl)methyll-7-chloro-1 ,3(2H, 4HHsoqulnolinedione 



NMR (DMSO-de, 400 MHz): 8 4.21 (s, 2H, -CH2CON-), 5.01 (s, 2H, -NCHaCsHaBrF), 7.2 (t. J = 8.2 Hz, 1H, 
Ar-H), 7.29 (dd, J = 8.35 Hz, 1.85 Hz, 1H, Ar-H), 7.46 (d. J = 8.27 Hz, 1H, Ar-H), 7.51 (dd, J = 9.9 Hz, 1H, Ar- 
H), 7.75 (dd. J = 8.3 Hz, 2.3 Hz f 1 H, Ar-H), 7.97 (d, J = 2.3 Hz, 1 H, Ar-H), 
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IR (KBr, cm" 1 ): 3420(m), 1715 <s), 1680 (s). 1645(s), 1480 (m) 
MS (m/e): 381 (M*) 



Anal. Catcd.: 


C, 50.23; 


H, 2.63; 


N. 3.66 


Found: 


C. .50.11; 


H t 2.58; 


N, 3.62 



MP. 152-154* C, 

10 

2-[(4-Bromo-2*fluorophgnyl)methyi1-6-fluoro-1,3(2H,3H)-isoquinoHnedione 

NMR (DMSOde, 400 MHz): 6 4.24 (s. 2H. ArCHaCO-). 5.01 (s, 2H, -NOV). 7.19 (t, J = 8.24 Hz. 1H, Ar-H), 
« 7.3-7.35 (m, 3H, Ar-H), 7.51 (dd, J=9.87 Hz, 1.87 Hz. 1H, Ar-H), 8.09 (dd f J-8.4 Hz, 5.94 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 1660 (s), 1340 (s). 760 (m) 
MS (m/e): 365 (M*) ( 337 (M*-C0) 



Anal. Calcd.: 


C, 52.48; 


H. 2.75; 


N, 3.83 


Found: 


C t 52.55; 


H, 2.91; 


N, 3.73 



MP. 146-147* C. 

25 

Step b) Preparation of 2^(3,4-Dichlorophenyl)methylHA^ 
Acid Methyl Ester 

To a cold (-78* C) solution of 2-[(3,4-dichlorophenyl)methyl]-1,3(2H, 4H)-isoquinolinedione (11.2 g. 35.0 
30 mmol) in anhydrous THF (100 mL) was added lithium bis(trimethylsilyl)amide (42.0 mL, 42 mmol, 1.0 M in 
THF) dropwise over a 10 minute period. After stirring for 3 hours, methyl cyanoformate (3,33 mL. 42.0 
mmol) was added and the reaction mixture was allowed to warm up to room temperature. The mixture 
during that period turned a dark color: It was stirred an additional 30 minutes and quenched with H 2 0. The 
dark solution was poured into H 2 0. acidified with HCI (2N), extracted with EtOAc and dried over MgSO*. 
35 The crude product was recrystallized from EtOAc/hexane (at -20 # C) to yield a yellow solid m.p. 164-166 C 
(7.5 g, 56.6%). 

NMR (DMSOd 6( 400 MHz): 5 [3.67 (s). 3.99 (s), tautomeric, 3H f -C0 2 CH 3 ], [5.07 (q) ( J = 15.4 Hz ( 5.28 (s). 
tautomeric, 2H, -NCH 2 -], [7.27-8.43 (m), tautomeric, 7H, Ar-H] 
IR (KBr, cm* 1 ): 1880"(s), 1610 (s), 1490 (s), 1355 (s), 1015 (s), 790 (m> 
40 MS (m/e): 377 (M*) 



Anal. Calcd.: 


C, 57.16; 


H. 3.46; 


N t 3.70 


Found: 


C, 57.03; 


H. 3.39; 


N. 3.68. 



The following compounds were obtained in substantially the same manner as that of Example 1, Step 

b). 



2-[(4-Bromo-2-fluorophenyl)methyl]-1^,3,4-tetrahydro-1.3<lioxo-4-lsoqulnolfne-carboxylic Acid Methyl Ester 



NMR (DMSO-de, 400 MHz): 5 [3.67 (s). 3.99 (s), tautomeric, -C0 2 Me,3H], [5.06 (q), J = 15.4 Hz. 5.29 (s), 

tautomeric, NCH 2 , 2H], 7.07-8.44 (m. tautomeric, Ar-H. 7H) 

IR (KBr. cm-'Tws (s). 1610 (s). 1490 ( s >- 1 350 < m >- 875 < m >- 
MS (m/e): 405 (M*), 187[M*-(4-bromo-2-fluorophenyl)rnethyl] 
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Anal. Gated.: 


C, 5322; 


H ? 323; 


N. 3,45 


Found: 


C, 53.06; 


H, 3,11; 


N, 3.34 



M.P. 149-150*0. 

2-[(4-Bromo-2-f luorophenyl)methyl>7-chloro-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinotinecarboxylic Acid Methyl Es- 

ter 

10 

NMR (DMSO-ds, 400 MHz): 5 [3.66 (s), 3.98 (s), 3H, tautomeric, -CO2CH3], [5.06 (q) ( 5.28 ($), 2H, 
tautomeric, -NCHaCsHaBrFJ, 7.1-8.4 (6H. tautomeric, Ar-H) 
IR (KBr, cm- 1 ): 3420 (m), 1670 (s), 1600 (s), 1480 (s), 790 (m). 
« MS (m/e): 439 (M + ) 



Anat. Calcd.: 


C t 49.06; 


H.2.74; 


N, 3.18 


Found: 


C, 48.96; 


H, 2.80; 


N, 3.18 



M.P. 161-162" C. 

2-[(4-Bromo-2-fluorophenyl)methyi]-6-chloro^1,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinolinecarboxylic 

Acid Methyl Ester 



NMR (DMSO-d 6 , 400 MHz): 5 [3.68 (s), 3.98 (s), tautomeric, 3H, -CO2CH3], [5.0 (q), 5.26 ($), tautomeric, 2H ( 
-NCH 2 C6H3BrF] ( 7.0-8.4 (m, tautomeric, 6H, Ar-H) 
30 IR (KBr, cm- 1 ): 3430 (m), 1670 (s), 1600 (s), 1480 (m). 785 (m) 
MS (m/e): 439 (M + ) 



Anal. Calcd.: 


C, 49.06; 


H, 2.74; 


N,3.18 


Found: 


C, 49.07; 


H, 2.79; 


N, 3.08 



M.P. 181-182* C. 

6-Chloro-1 t 2,3 > 4-tetrahydro-2*methyl-1,3-dioxo-4-isoquinoiinecarfaoxylic Acid Methyl Ester 



NMR (DMSO-d e , 200 MHz): 6 [3.23 (s), 3.44 (s), tautomeric, 3H, -NCH3], [3.71 (s), 4.03 (s), tautomeric, 3H. 
-C0 2 CH 3 ], 7.3-8.4 (tautomeric, Ar-H, 3H) 

IR (KBr, cm" 1 ): 3440 (m), 1680 (s)7l600 (s), 1440 (m). 1320 (s). 790 (m) 
MS (m/e): 267(M*) f 235 (M*-OMe) 



Anal. Calcd.: 


C, 53.85; 


H, 3.77; 


N, 5.23 


Found: 


C, 53.66; 


H, 3.63; 


N, 5.14 



M.P. 166-167* C. 

7-Chloro-12i3 t 4-tetrahydro-2-methyl-1,3-dioxo-4-isoqulnoiinecarboxylic Acid Methyl Ester 
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NMR (DMSO-ds, 200 MHz): 8 [3.22 (s), 3.45 (s) ( tautomeric, 3H, N-CH 3 ]. [3.7 (s), 4.02 (s), tautomeric, 3H, 
-CO2CH3], 7.5-8.4 (tautomeric, Ar-H, 3H) 

IR (KBr, cm" 1 ): 3440 (m), 1770 (3), 1600 (s), 1330 (s), 830 (s), 795 (m) 
MS (m/e): 267 (M*), 235 (M*-OMe-H) 



Anal. Catcd. for (C12H10CINO4XI/3 H 2 0): 


C, 52.65; 


H, 3.90; 


N, 5.12 


Found: 


C, 52.64; 


H, 3.68; 


N, 5.18 



10 

M.P. 158-159* C. 

l^^^-Tetrahydro^-methyl-l^-dioxo^isoquinoHnecarboxylic Acid Methyl Ester 

15 

NMR (DMSO-de. 200 MHz): 5 [3.24 (s). 3.48 (s), tautomeric, 3H, -NCH 3 ], [3.7 (s). 4.03 (s), tautomeric, 3H, 

-CO2CH3], 7.4-8.45 (tautomeric, 4H, Ar-H) 

IR (KBr, cm" 1 ): 3400 (brm), 1670 (s), 1600 (s), 1420 (m), 780 (m) 

MS (m/e): 233 (M + ), 118 (M*-C0 2 Me, -CONCH3) 



Anal. Calcd.: 


C, 61.80; 


H, 4.75; 


N, 6.01 


Found: 


C f 61.62; 


H, 4.89; ' 


N, 5.92 



M.P. 130-131* C. 

Step c) Preparation of 2-[(3,4-Dichlorophenyl)methyl>1,2.3,4-tetrahydro^{methoxycarbonyl)-1,3<lioxo^ 
isoquinolineacetic Acid 1,1-Oimethylethyl Ester 

30 

To a suspension of 2-[(3>Dichlorophenyl)methylh1,2.3,4-tetrahydro-1,3^ioxo-4-isoquinolinecart»xylic 
acid methyl ester (6.3 g, 16.66 mmol). fcCOs (3.45 g, 24.99 mmol) in DMF (100 mL) was added tert-butyl 
bromoacetate (4.03 mL. 24.99 mmol). After stirring at 70* C for 1 hour, the mixture was poured into H 2 0, 
extracted with EtOAc and dried over MgSO*. The crude product was purified by flash chromatography 

35 (hexane/EtOAc 4:1) to yield a yellowish oil (5.9 g, 71.9%). NMR (DMSO-d 6 , 400 MHz): « 1.02 (s, 9H. CO2- 
tertbutyl). 3.56 (s, 3H, -C0 2 CH 3 . 3.62 (q. J = 17.2 Hz, 2H. -CH 2 C0 2 -tertbjJtyi), 5.14 (s, 2H, -NCH2-), 7.32 (dd, 
J^a4THz. 2.04 Hz, 1H. Ar^H), 7.52 (d, J = 2.03 Hz. 1H, Ar-H), 7.59-7.62 (m, 3H, Ar-H). 7.78 (dt. J=7.64 Hz, 
1.39 Hz, 1H, Ar-H). 8.19 (dd, J=8.51 Hz, 1.66 Hz, 1H, Ar-Hf 
IR (CHCfe, cm- 1 T 1750. (s), 1720 (s). 1675 (s). 1355 (m). 1 140 (s). 740 (m) 

40 MS (m/e): 491 (M*), 304 (M*-CONH. -CH 2 C 6 H 3 CI 2 ) 

The following compounds were obtained in substantially the same manner as that of Example 1, Step 

c). 



46 2^(4 -Bromo-2-fluorophenyl)methyl1-1,2,3,4-teta^ 

" Acid 1,1-Dimethylethyl Ester 



NMR (DMSO-ds, 400 MHz): J 1.04 (s, 9H, -qCHjh], 3.53 (s. 3H, -C0 2 CH 3 ). 3.60 [dd, J = 17.7 Hz, 2H, 
« -CH 2 C0 2 C(CH3)3]. 5.14 (s. 2H. NCH 2 -), 7.17 (t. J=8.25 Hz. 1H. Ar-H), 7.36 (dd. J=8.36 Hz, 1.75 Hz. 1H. 
AMT). 7.6 (m. 3H, Ar-H), 7.77 (dt 1^7.2 Hz, 1.27 Hz, 1H, Ar-H). 8.19 (dd. J = 8.25 Hz. 1.54 Hz, 1H, Ar-H) 
IR (CHCb. cm- 1 ): 1720 (s). 1675 (s). 1360 (s). 765 (m) 
MS (m/e): 520 (M*H)\-464 [M*-C(CH 3 )3]. 

66 1 ,2,3,4-Tetrahydro-4-(methoxycarbonyl)-2-methyl-l .3-dioxo-4-lsoqulnolineacetlc Acid, 1 ,1 -Dlmethylethyl 

Ester 
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NMR (OMSO-de. 200 MHz): 6 1.01 (s, 9H, -C0 2 -tertbutyl) f 3,31 (s, 3H, N-CH 3 ), 3.58 (m ( 5H, -C0 2 CH 3 . 
-CH 2 C0 2 -tertbutyl), 7.61 (m, 2H), 7.74 (dt, J =7.6 Hz, 1.6 Hz, 1H f Ar-H), 8.18 (dd, J = 8.4Hz, 2.0Hz, 1H, Ar- 
H) 

IR (KBr, cm" 1 ): 3420 (m), 1750 (s), 1730 (s). 1670 (s), 1465 (m), 740 (m) 
5 MS (m/e): 347 (M*) 



Anal. Caicd.: 


C, 62.24; 


H, 6.09; 


N, 4.03 


Found: 


C, 62,20; 


H, 6.08; 


N f 4.02 



M,P. 89-90 "C 

6-Chloro-1 ,2,3,4-tetrahydro-4*(methoxycarbonyl)-2-methyH ,3-dioxo-4-lsoquinolineacetic Acid 
is ; 1,1-Dimethylethyl Ester 



NMR (DMSO-ds, 200 MHz): 5 1.06 (s, 9H, -CQ 2 - tertbutyl) , 3.3 (s, 3H. -NCH 3 ), 3.6 (s t 3H, -C0 2 CH 3 ), 3.67 (q, 
J = 17.5 Hz, 2H, -CH 2 CQ 2 -tertbutyl), 7.68 (dd, J = 9.0 Hz, 1,6 Hz, 1H, Ar-H), 7.77 (d, J = 2.0 Hz. 1H, Ar-H), 
20 8.21 (d, J = 8.2 Hz, 1 H, Ar-H) " 

IR (KBr, cm" 1 ): 3440 (m), 1740 (s), 1720 (s), 1680 (s), 1360 (s), 1060 (s), 770 (m) 
MS (m/e): 381 (M + ) 



25 



Anal. Caicd.: 


C, 56.82; 


H, 5.28; 


N, 3.67 


Found: 


C, 57.00; 


H, 5.41; 


N, 3.66 



M.P. 135-1 36 *C. 

30 

7-Chloro-1 ,2,3,4-tetrahydro-4-(methQxycarbonyi)-2-methyi-1 ,3-dioxo-4-isoquinoiineacetic Acid 

1,1-Dimethylethyl Ester 



35 NMR (DMSO-de, 200 MHz): 5 1.06 (s, 9H, COa- tertbutyl) , 3.31 (s, 3H, -NCH 3 ). 3.59 (s, 5H t -C0 2 CH 3 , 
-CHzCOa-tertbutyl), 7.65 (d, J = 8.4 Hz, 1H, Ar-H), 7.84 (d, J = 8.2 Hz, 2.8 Hz.TR Ar-H), 8.15 (d F J = 22 Hz, 
1H, Ar-H) 

IR (KBr7cm- 1 ): 3440 (m), 1760 (s), 1740 (m), 1725 (m), 1680 (s), 1440 (m), 770 (m) 
MS (m/e): 381 (M*), 308 (M + -0-tertbutyi) 



Anal. Caicd.: 


C, 56.62; 


H, 5.28; 


N, 3.67 


Found: 


C. 56.44; 


H, 5.23; 


N, 3.72 



M.P. 103-104* C. 

2-Ethyh1,2 t 3,4-tetrahydro-4-(methoxycarbonyl)-1,3-dioxo-4-isoquinoilneacetic Acid 1,1-Dimethylethyl Ester 

50 " 

NMR (DMSOds. 200 MHz): 3 1.04 (s, 9H, COz-tertbutyl), 1.14 (t. J =7.0 Hz, 3H, -NCH 2 CH 3 , 3.58 (s, 2H, 
-CH 2 CO-), 4.0 (q, J =7.0 Hz, 2H, -NCH 2 CH3), 7.59-7.61 (m, 2H, Ar-H), 7,75 (t, J = 7.8 Hz, 1 H, Ar-H), 8.18 (d, 
J =7.9 Hz, 1H, Ar-H) 

IR (KBr, cm- 1 ): 1730 (s), 1670 (s), 1465 (m), 1160 (s), 710 (m) 
53 MS (m/e): 361 (M + ), 305 (M*-C*H 8 ), 288 (M + -0-tertbutyl), 246 (M*-CH 2 C0 2 -tertbutyl). 

e-Bromo-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-2"methyl-1 ,3-dioxo-4-lsoquinolineacetic Acid 

1 ,1 -Dimethylethy I Ester 



40 



EP 0 365 324 A1 



NMR (DMSO-ds, 200 MHz): 5 1.05 [s, 9H, -C(CH 3 ) 3 , 3.28 (s. 3H. -NCHa). 3.59 (s, 3H, -COzCHs), 3.58 (d, 
J = 17.03 Hz, 1H, -CH 2 CQ 2 -). 3.67 (d. J = 1 7.03"Hz7 1 H, -CHaCCV). 7.81 (dd. J = 8.4 Hz, 1.85 Hz, 1H. Ar-tH), 
5 7.88 (d, J = 1 .81 Hz, 1 H, Ar-H), 8.08 (d, J = 8.4 Hz, 1 H, Ar-H) 
IR (KBr. cm"'): 1740 (s), 1710 (s), 1670 (s). 755 (m) 
MS (m/e): 425 (M*), 370 (M'-C+H/), 352 (M -C4H9O) 





Anal. Calcd.: 


C. 50.72; 


H, 4.73; 


N, 3.29 


10 


Found: 


C, 50.47; 


H, 4.68; 


N.3.12 



15 



20 



25 



M.P. 152-153* C. 

Step, d) Preparation of 2-[(3,4-Oichlorophenyl)methyl]-1.2,3,4-tetrahydro-4-(rnethoxycarbonyl)-1.3-dioxo-4- 
isoquinolineacetic Acid 

A mixture of 2-[(3,4-dichlorophenyl)methyl]-1,2,3.4-tetrahydro-4-(methoxycarbonyl)-1,3-dioxo-4- 
isoquinolineacetic acid 1,1-dimethylethyl ester (5.8 g, 11.78 mmol). CH 2 CI 2 (50 mL) and CF3CO2H (10 mL) 
was stirred at room temperature for 10 hours. The volatiles were removed in vacuo, and the residue was 
recrystallized from acetone/ether/hexane (at -20' C) to yield a white solid m.p. 153-154 C (4.0 g, 89.5%). 
NMR (DMSO-ds, 400 MHz): S 3.56 (s. 3H, -CO2CH3). 3.65 (q. J-17.7 Hz, 2H. -CHa C0 2 H) 5.12 (J J-l" 
Hz 2H -NCH 2 -). 7.27 (dd. J =8.35 Hz, 1.97 Hz, 1H, Ar-H), 7.52 (d, J = 1.92 Hz. 1H. Ar-H). 7.58-7.62 (m. 
•3H), 7.76 (dD = 7.35 Hz, 0.87 Hz. 1 H, Ar-H), 8.1 6 (dd, J = 7.82 Hz. 1 .1 6 Hz. 1 H, Ar-H) 
IR (KBr, cm"'): 3430 (m), 3500-2500 (br). "755 (s), 1710 (s). 1670 (s). 1350 (m). 1230 (s). 745 (m) 
MS (m/e): 435 (M*) 



30 



Anal. Calcd.: 


C, 55.07; 


H, 3.47; 


N, 3.21 


Found: 


C, 55.15; 


H. 3.84; 


N, 2.94, 



35 



d). 



The .following compounds were obtained in substantially the same manner as that of Example 1, Step 



40 



2 ^(4-Bromo-2-fluorophenyl)meW 

™ ' Acid 

NMR (DMSO-d*. 400 MHz): S 3.54 (s. 3H, -C0 2 CH 3 ). 3.64 (q. J = 17.67 Hz, 2H. -CH 2 CCfcH). 5.12 (q, 

J = 15.34 Hz, 2H, -NCH 2 -). 7.14 (t, J=8.22 Hz. 1H, 7F-H), 7.3 (d. J = 8.3 Hz. 1H. Ar-H). 7.5-7.8 (m. 3H. Ar-H). 

7.76 (d, 7.4 Hz. 1H, aFH). 8.16 (d. J =7.8 Hz. 1H, Ar-H), 12.35 (s. 1H. -C0 2 H) 

IR (KBr, cm"'): 3280 (m). 3500-2500 (br). 1750 (s). 1720 (s). 1675 (s). 1350 (s), 875 (m) 

MS (m/e): 463 (M*), 445 (M*-H.-OH) 





Anal. Calcd, for Cao His BrFNOs '0.2^0: 


C ( 51.28; 


H, 3.30; 


N, 2.99 


SO 


Found: 


C, 51.26; 


H, 3.48; 


N, 2.95 



M.P. 139-140* C. 

65 2^4-Bromo-2-fluorophenyl)me%^ 

" ' ' isoquinolineacetic Acid 
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NMR (DMSO-ds. 200 MHz): 5 3.67 (s, 3H, -COaCHa), 3.71 (q, J = 17.5 Hz. 2H, -CHaCOaH), 5.14 (q, J = 17.2 
Hz. 2H, -NCHaC 8 H 3 BrF), 7.15 (t, J = 8.4 Hz. 1H. Ar»H). 7.36 (dd, J =8.2 Hz. 2.0 Hz, 1H, Ar-H), 7.55 (dd. 
J = 9.9 Hz, £6 Hz. 1H. Ar-H), 7.70 (d. J=8.4 Hz. 1H, Ar-H), 7.87 (dd. J=8.8 Hz. 2.8 Hz. 1H, Ar-H). 8.14 (d. 
J = 2.2 Hz, 1 H. Ar-H). 1 2.8 (brs, 1 H, -COaH) 
s IR (KBr. cm"'): 3500-2500 (brs). 1 730 (s). 1 71 0 (s). 1 665 (s). 1 420 (m). 750 (m) 



Anal. Calcd.: 


C f 48.17; 


H, 2.83; 


N, 2.81 


Found: 


C. 47.96; 


H f 2.85; 


N, 2.85 



M.P. 86-88 # C. 

2-[(4-Bromo-2-fluorophenyl)methyl>6^ 
T5 isoquinolineacetic Acid 



NMR (DMSO-de. 200 MHz): 5 3.58 (s, 3H, -CQ 2 CH 3 ), 3.68 (d, J = 17.5 Hz, 1H, -CH2CO2H), 3.85 (d, J = 17.5 
Hz, 1H, -CH 2 C0 2 H), 5.15 (s. 2H, -NCH2-), 7.15 (t, J =8.3 Hz, 1H, Ar-H), 7.35 <d, J = 8.3 Hz, 1H, Ar-H), 7.55 
2Q (d, J = 9.6"Hz, 1 H, Ar-H), 7.68 (d, J = 8.2 Hz, 1 H, Ar-H), 7.85 (s t 1 H, Ar-H), 8.2 (d, J = 8.1 Hz, 1 H, Ar-H" 
MS (m/e): 497 (M*) 



Anal. Calcd.: 


C, 48.17; 


H, 2.83; 


N, 2.81 


Found: 


C, 47.85; 


H, 2.85; 


N, 2,86. 



2-[(4-Bromo-2-flirorophenyl)methy!l-6-fluo^^ 
30 i,3-dioxo-4-isoquinolineacetic Acid 



NMR (DMSO-ds. 400 MHz): S 3.56 (s, 3H. -COaCHa), 3.6 (d, J = 17.9 Hz. 1H. -CHaCOaH), 3.8 (d. J = 17.9 
Hz. 1H. -CHaCOaH), 5.1 (dd, J = 15.5 Hz. 2H, -NCHa-), 7.12 (t. J = 8.23 Hz. 1H. Ar-H), 7.31 (dd, J = 8.28 Hz. 
35 1.68 Hz. TfTAr-H). 7.45 (dt, J = 8.56 Hz. 2.5 Hz, 1H, Ar-H), 7.54 (dd. J =9.77 Hz. 1.89 Hz. 1H, Ar-H). 7.64 
(dd, J=9.61 Hz. 2.46 Hz, 1H. Ar-H). 8.23 (dd. J=8.79 Hz.1.81 Hz, 1H. Ar-H). 12.67 (brs. 1H. -COaH) 
IR (KBr. cm"'): 3400-2700 (br). 1 745 (s). 1 71 0 (s). 1 670 (s). 770 (m) 
MS (m/e): 481 (M*). 405 (M*-COa-CH a OH) 



Anal. Calcd.: 


C, 49.81; 


H, 2.93; 


N, 2.90 


Found: 


C, 49.94; 


H, 3.03; 


N, 2.84 



45 M.P. 132-133.5*C. 

1 ,2,3,4-Tetrahydro-4-(methoxycarbony l)-2-methyH ,3-dioxo-4-isoquinollneacetic Acid 



NMR (DMSO-de, 200 MHz): 6 3.28 (s. 3H, N-CH 3 ), 3.57 (s, 3H ( -C0 2 CH 3 ). 3.61 (s, 2H, -CH 2 C0 2 H), 7.54 (m, 
2H, Ar-H), 7.75 (dt, J = 8.2 Hz, 1.6 Hz, 1H, Ar-H), 8.18 (d, J = 7.8 Hz, 1H, Ar-H), 12.3 (brs. 1H, -CCfeH) 
IR (KBrTcm- 1 ): 3420 (m), 3500-2500 (brs). 1755 (s). 1730 (s), 1710 (s). 1660" (s), 1455 (m), 745 (m) 
MS (m/e): 291 (M + ) 
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Anal. Calcd.: 


C, 57.73; 


H, 4.50; 


N ( 4.81 


Found: 


C, 57.55; 


H, 4.68; 


N, 4.75 



10 



15 



20 



25 



M.P. 188-189 C, 

7-Chloro-1 ^.S^-tetrahydro^tmethoxycarbonyQ^'methyH ,3-dioxo-4-lsoquinolineacetic Acid 

NMR (DMSO-d e , 200 MHz): 5 3.29 (s. 3H. -NCH3), 3.59 (s, 3H. -COaCHa), 3.63 (s, 2H. -CH 2 C0 2 H), 7.68 (d, 

J = 9.0 Hz, 1H ( Ar-H), 7.81 (dd. J = 8.8 Hz, 2.0 Hz, 1H. Ar-H), 8.12 (d. J = 1.8 Hz, 1H, Ar-H) 

!R (KBr, cm" 1 ): 3430 (m), 3500-2500 (brm), 1755 (s). 1720 (s). 1675 (s), 1440 (m), 1240 (s), 770 (m) 

MS (m/e): 325 (M + ) 



Anal. Calcd.: 


C, 51.63; 


H, 3.71; 


N, 4.30 


Found: 


C, 51.41; 


H, 3.66; 


N, 4.26 



M.P. 161-162* C. 

e-Chloro-1 ^,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyl-1 ,3-dloxo-4-isoquinolineacetic Acid 



NMR (DMSO-d 6 . 200 MHz): 5 3.27 (s. 3H, -NCH 3 ). 3.59 (S. 3H. -C0 2 CH 3 ). 3.64 (q, J = 17.5 Hz. 2H, 
-CHaC0 2 H). 7.65 (dd. J =8.6 Hz. 2.0 Hz. 1H. Ar-H). 7.78 (d. J = 2.0 Hz. 1H. Ar-H). 8.18 (d. J = 8.0 Hz. 1H. 

IR'Ster. cm"'): 3440 (m). 3500-2500 (brm). 1750 (s). 1710 (s), 1675 (s), 1430 (m), 1240 (s), 770 (m) 
30 MS (m/e): 325 (M*) 





Anal. Calcd.: 


C, 51.63; 


H.3.71; 


N.4.30 


Found: 


C, 51.73; 


H, 3.70; 


N, 4.28 



35 



40 



45 



50 



M.P. 195-196*0. 

2-EthyH t 2 1 3,4-tetrahydro-4"(m9thoxycart>onyl)-1 ,3-dloxo-4-isoquinolineacetlc Acid 

NMR (DMSOds. 400 MHz): 5 1.09 (t. J = 7.04 Hz, 3H, -NCH 2 CH 3 ), 3.55 (8. 3H. -CO2CH3). 3.94 (q J = 7.0 
Hz. 2H, -NCH 2 CH 3 ). 7.54-7.58 (m, 2H, Ar-H), 7.72 (dt. J = 7.6 Hz, 1.48 Hz, 1H. Ar-H), 8.14 (dd, J = 7.91 Hz, 
1.14 Hz, 1H, Ar-H), 12.6 (brs, IH/-CO2H) " 

IR (KBr, cm' 1 ): 3450 (m), 3500-2500 (tfm). 1750 (s), 1710 (s) 1665 (s), 1640 (s). 1465 (m). 745 (m) 
MS (m/e): 305 (M + ). 246 (M*-C0 2 Me) 



Anal. Calcd.: 


C, 59.01; 


H, 4-95; 


N, 4.59 


Found: 


C, 58.87; 


H, 5.05; 


N, 4.60 



M.P. 145-1 48 # C. 

65 1 2A4-Tetrahydro^^ £2£ 
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NMR (DMSO-ds. 200 MHz): 5 0.87 (t, J = 7.0 Hz, 3H, -NCH 2 CH 2 CH 3 ), 1.54-1.62 (m. 2H, -NCH 2 CH 2 CH 3 ). 
3.56 (s. 3H, -CO2CH3). 3.62 (s, 2H t -CH 2 C0 2 H), 3.91 (t, J = 7.0 Hz, 2H, -NCH 2 CH 2 CH 3 ). 7.5-7.62 (m, 2H, Ar- 
H), 7.81 (t, J = 7.8 Hz, 1H, Ar-H), 8,15 (d, J = 7.65 Hz, 1H t Ar-H) 
IR (KBr, cm" 1 ): 3500-2500 (brs), 1750 (s), 1710 (s), 1665 (s),l430 (m), 750 (m) 
5 MS (m/e): 319 (M*), 260 (M + -CH 2 C0 2 H) 



Anal. Calcd.: 


C f 60.18; 


H, 5.37; 


N, 4.39 


Found: 


C, 59.96; 


H, 5.28; 


N, 4.34 



M.P. 119-120*C. 

2-ButyH ,2,3,4~tetrahydrch4-(methoxycarbony l)-1 t 3-dloxo-4-isoquinolineacetic Acid 

15 

NMR (DMSO-ds, 200 MHz): 5 0.89 (t, J =7.6 Hz, 3H, -NCH 2 CH2CH 2 CH 3 ), 1.21-1.38 (m, 2H, 
-N,CH2CH 2 CH 2 CH 3 ), 1.4-1.6 (m, 1H, -NCH 2 CH 2 CH 2 CH 3 ), 3.56 (s. 3H, -CO2CH3), 3.62 (s. 2H, -CH 2 C0 2 H), 
3.94 (t, J = f0 Hz, 2H, -NCH 2 CH 2 CH 2 CH 3 ). 7.61 (m, 2H, Ar-H), 7.74 (dt, J = 8.0 Hz, 1.4 Hz, 1H, Ar-H), 8.18 
20 (dd, J = 8.0 Hz, 1 .6 Hz, 1 H, Ar-H) " " 

IR (KBr, cm- 1 ): 3500-2500 (brs), 1750 (s). 1710 (s), 1640 (s). 1420 (m), 745 (m) 
MS (m/e): 333 (M*) t 274 (M'-CHjjCCkH) 



Anal. Calcd.: 


C, 61.25; 


H. 


5.75; 


N.4.20 


Found: 


C, 61.09; 


H, 


5.67; 


N, 4.23 



M.P, 133-134* C. 

30 

6-Bromo-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyl-1 ,3-dioxo-4-isoquinolineacetic Acid 

NMR (DMSO-d G( 200 MHz): 5 3.26 (s, 3H, N-CH3), 3.53 (d, J = 17.2 Hz, 1H, -CH 2 CQ 2 H), 3.58 (s, 3H, 
35 -CO2CH3), 3,74 (d, J=17.2 Hz, 1H, -CHaCC^H), 7.77 (dd, J = 8.2 Hz, 22 Hz, 1H, Ar-H), 7.87 (d, J = 2.2 Hz, 
1H, Ar-H), 8.0 (d, J = 8.2 Hz, 1H, Ar-H), 12.64 <s, 1H, -CCfcH) 
IR (KBr7cnr'): 3450-2600 (br), 1735*(s), 1700 (s), 1660 (s) 
MS (m/e): 369 (M + ), 324 (M*-C0 2 H) 



Anal. Calcd.: 


C, 45.43; 


H, 3.27; 


N, 3.78 


Found: 


C, 45.04; 


H, 3.16; 


N, 3.62 



45 M.P. 194-1 95* C. 

Step e) Preparation of 4-(2-Amino-2-oxoethyl)-2-[(3 I 4-dichlorophenyl)methylh1 ,2,3,4-tetrahydro-1 ,'3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester 

60 To a solution of 2-[(3,4-dich!orophenyl)methylh^ 

isoquinolineacetic acid (3.6 g, 8.26 mmoi) in DMF (50 mL) were added 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (2.06 g, 10.74 mmol), and 1-hydroxybenzotriazole hydrate (1.67 g, 12.38 
mmol) and the mixture Was stirred for 2 hours. A freshly prepared tetrahydrofuran ammonium solution was 
added dropwise with continuous monitoring of the reaction by thin layer chromatography (TLC). After the 

ss reaction was completed the mixture was poured into H 2 0, acidified with HCI (2N), extracted with EtOAc and 
dried over MgSO*. The crude product was recrystailized from ether/hexane (at 0* C) to yield a white solid, 
m.p. 193-194* C(3.4 g, 94.7%). 

NMR (DMSO-ds, 400 MHz): 8 3.55 (s, 3H, -C0 2 CH3). 3,58 (q, J = 16.54 Hz, 2H t -CH2CONH2), 5.1 (q ( 
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J* 1537 Hz. 2H, -NCHa-). 6.87 <s, 1H, -CONH 2 ), 7.33 <dd. J = 8.37 Hz, 1.87 Hz, 1H, Ar-H), 7.46 (d. J=7.84 
Hz, 1H, Ar-H). 7.52 (s7lH, -CONH 2 ), 7.57-7.60 (m. 3H. Ar-H), 7.77 (dt t J = 7.65 Hz, 1.1 Hz. 1H, Ar-H). 8.11 
(dd, J = 7.6 Hz, 1 .74 Hz, 1 H, Ar-H)" 

IR (KBr, cm" 1 ): 3450 Js). 3340 <m), 1750 (s). 1720 (s). 1670 (s), 1360 (s), 740 (m) 
5 MS (m/e): 435(M + H) ,377 (M*-CH 2 CONH 2 ) 



10 



Anal. Calcd.: 


C, 55.19; 


H, 2.71; 


N, 6,44 


Found: 


C, 55.17; 


H. 3.69; 


N, 6.62. 



e). 



The following compounds were obtained in substantially the same manner as that of Example 1, Step 



75 



4^2-Aminfr2-oxoethyl)-2-[(4-bro^ 

~ ~~ 4-isoquinolinecarboxylic Acid Methyl Ester 



20 



25 



NMR (DMSO-d 6 , 400 MHz): a 3.53 <9, 3H t -C0 2 CH 3 ), 3.51 (q, d-16.6 Hz, 2H. -CH 2 CONH 2 ), 5.1 (q. J = 15.4 

Hz 2H, -NCHa-). 6.88 (s, 1H, -CONH 2 ). 7.23 (t, J = 8.0 Hz, 1H, Ar-H), 7.3 (dd, J = 8.3 Hz, 1.84 Hz. 1H. Ar-H). 

7.46 (d. J=~98 Hz. 1H. Ar-H). 7.52~(s, 1H. -CONH 2 ), 7.54-7.60 (mT2H, Ar-H). 7.75 (dt. J = 7.76 Hz. 1.39 Hz. 

1H, Ar-H). 8.1 (dd. J -7.87 Hz. 1.22 Hz. 1H. Ar-H) 

IR (KBrrcnr 1 ): 3450 (s). 1730 (s). 1720 (s). 1670 (s), 1350 (s), 875 (m) 

MS (m/e): 463 (M + H)\ 446 (M*-OH) 



Anal. Calcd.: 


C, 52.08; 


H. 3.06; 


N. 8.07 


Found: 


C. 51.91; 


H t 3.36; 


N, 6.09 



30 



M.P. 180-181 C. 

4~<2-Amlno-2H)xoethyfr2^ 
35 lsoquinolinecarboxylic Acid Methyl Ester 



NMR (DMSO-ds, 200 MHz): a 3.56 (s. 5H. -C0 2 CH 3t CH 2 CONH 2 ). 5.12 (q. J = 17.2 Hz. 2H, -NCH 2 C 6 H 3 BrF). 
6.95 (s. 1H, -C0NH 2 ). 7.2-7.35 (m. 2H. Ar-H). 7^7.6 (m, 2H. Ar-H). 7.84 (dd, J = 8.6 Hz. 1.8 Hz. 1H. Ar-H), 
40 8.1 (d. J =2.2 Hz. 1H. Ar-H) 

IR (KBr. cm" 1 ): 3450 (m) ( l370 (m), 1755 (m), 1720 (m), 1675 (s). 1430 (m), 765 (m) 
MS (m/e): 497 (M + H)* 



45 



Anal. Calcd.: 


C, 48.27; 


H, 3.04; 


N t 5.63 


Found: 


C, 48.27; 


H. 3.12; 


N, 5.46 



50 



M.P. 94-96 C. 



4~(2-Amino-2-oxoethyl)-2-^^ 

Isoquinoiinecarboxylic Acid Methyl Ester 



55 



NMR (DMSO-ds. 200MHz): 5 3.62 (m, 5H, -CO-CH,. -CH 2 CONH 2 ) 5 11 (q. J -IT* Hz , 2H. 
-NCH 2 C 6 H 3 BrF). 6.95 (brs. 1H, -C0NH 2 ). 720-7.35 (m. 2H, Ar-H). 7.5-7.7 (m,4H,Ar-H, -CONH 2 ). 8.12 (d. 
J =7.8 Hz, 1H, Ar-H) 

IR (KBr. cm" 1 ): 3450 (m). 1725 (m). 1675 (s). 1490 (m) 
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MS(m/e):497(M + H) 



Anal. Calcd.: 


C, 48.26; 


H, 3.04; 


N, 5.63 


Found: 


C, 48.53; 


H, 322; 


N, 5.53. 



10 



4-(2-Amino-2-oxoethyl)-2-[(4-promo-2-flu^ ,3-dioxo-4- 

isoquinolinecarboxylic Acid Methyl Ester 



NMR (DMSO-d 6 , 400 MHz): 6 3.49 (d, J = 16.65 Hz, 1H, -CH 2 CONH 2 ), 3.56 (s, 3H, -CO2CH3), 3.59 
(d,J = 16.65 Hz, 1H ( -CH2CONH2), 5.08 (dd, J = 15.48 Hz, 2H, - NCH 2 - ), 6.94 (s f 1H. -CONH 2 ), 7.21 (t ( 
« J = 8.22 Hz, 1H. Ar-H), 7.30 (dd, J = 8.27 Hz, 1.64 Hz, 1H, Ar-H), 7.38-7.46 (m, 2H, Ar-H), 7.51 (s, 1H, 
-CONH 2 ), 7.54 (dd, J = 9.81 Hz, 1.83 Hz, 1H, Ar-H), 8.20 (dd, J-8.74 Hz, 5.84 Hz, 1H, Ar-H) " 
IR (KBr, cm" 1 ): 3440 (s), 3350 (s), 1740 (s), 1710 (s). 1670 (s), 1660 (s), 765 (m) 
MS (m/e): 480 (M*) f 463 (M*-NH 3 ) 



20 



Anal. Calcd.: 


C, 49.91; 


H, 3.14; 


N, 5.82 


Found: 


C, 49.56; 


H, 3.09; 


N. 5.73 



25 M.P. 203-204.5* C. 

4-(2-Amino-2-oxoe%l)-1,2,3 > 4-tefrah^ Acid Methyl Ester 



30 NMR (DMSO-dg, 200 MHz): 5.3.27 (s, 3H, -NCH 3 ), 3.49 (s, 2H, -CH 2 C0 2 H), 3.56 (s. 3H, -C0 2 CH 3 ), 6.78 (s, 
1H, -CONH 2 ), 7.4-7.6 (m f 3H, Ar-H, -CONH 2 ), 7.69 (dt, J = 7.6 Hz, 2Hz, 1H, Ar-H), 8.16 (d, J = 8.2 Hz, 1H, 
Ar-H) 

IR (KBr, cm" 1 ): 3420 (m), 3320 (m), 1760 (s), 1660 (s), 1420 (m), 755 (m) 
MS (m/e); 290 (M + ) 

35 



40 



45 



Anal. Calcd.: 


C, 57.93; 


H. 4.86; 


N, 9.65 


Found: 


C, 57.73; 


H, 4.95; 


N, 9.56 



M.P. 230-231 C. 

4-(2-Amino-2-oxoethyt)-7-chloro-1 ASAtetrahydro^-methyH ,3-dloxo-4-isoquinolin9carboxylic Acid 

Methyl Ester 



50 



55 



NMR (DMSO-de, 200 MHz): 8 3.27 (s, 3H, -NCH 3 ), 3.48 (s, 2H, -CH 2 CONH 2 ), 3.58 (s t 3H, -C0 2 CH 3 ), 6.85 
(s, 1H, -CONH2), 7.45 (d, J = 8,6 Hz, 1H, Ar-H), 7.49 (s, 1H, -CONH 2 ), 7.80 (dd, J = 8.2 Hz. 2.2Hz, 1H, Ar-H), 
8.08 (d. J = 2l Hz, 1H, Ar-H) IR (KBr, cm" 1 ): 3420 (m), 1760 (s), 7715 (m), 1665 (s), 1440 (m), 770 (m) MS 
(m/e): 324 (M*) 



Anal. Calcd.: 


C, 51.78; 


H, 4.03; 


N, 8.63 


Found: 


C, 51.82; 


H, 3.98; 


N, 8.54 



MP. 215-216 C. 
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4-(2-amino-2-oxoethyl)-6-chloro-1 ,2,3,4.tetrahydro'2-methylM t 3-diox(>4-isoquinolinecarboxyHcAcid 
~ Methyl Ester' ' ~ 



5 NMR (DMSO-ds, 200 MHz): 5 3.26 (s, 3H, -NCH 3 ), 3.51 (q, J = 17.5 Hz, 2H, -CH 2 CONH 2 ) 3.59 (s, 3H ( 
-CO2CH3), 6.85 (S, 1H, -CONH 2 ). 7.5 (s, 1H, -CONH 2 ), 7.53 (d, J = 2.0 Hz, 1H, Ar-H), 7.62 (dd. J = 8.6 Hz, 
2.0 Hz f 1H, Ar-H), 8.16 (d, J = 8.0 Hz, 1H, Ar-H) 

IR (KBr, cm- , )"3420 (s), 1760 (s), 1710 (m), 1660 (s), 1235 (m), 770 (m) 
MS (m/e): 324 (M + ) 



Anal. Calcd.: 


C, 51.78; 


H. 4.03; 


N. 8.63 


Found: 


C, 51.67; 


H, 3.95; 


N, 8.42 



7S 

MP. 221-222' C. 

H2-Amino-2<»xoethyl)-2-ethyh1,2,3.4-tetrahydro-1,3-dioxo-4-lsoqulnolinecarboxylic Acid Methyl Ester 

20 

NMR (OMSO-d 6 , 400 MHz): 5 1.09 (t. J = 6.94 Hz, 3H, -NCH 2 CH 3 ), 3.46 (q, J = 16.57 Hz, 2H, -CHaCONHa). 
3.54 (s. 3H. -COaCHa). 3.94 (q, J = 6.73 Hz, 2H, -NCHaCH 3 ), 6.76 (brs. 1H. -CONHa), 7.38 (d, J = 7.8 Hz, 1H, 
' Ar-H), 7.44 (brs, iH -CONHa), 7.53 (t, J = 7.56 HzTTH, Ar-H), 7.7 (dt, J = 7.86 Hz. 1.28 Hz. 1H. Ar-H), 8.11 
(d. J =7.82 Hz. 1H. Ar-H) 
as IR (KBr, cm"'): 3450 (sT. 1750 (s), 1710 (s), 1680 (s). 1650 (s). 1420 (m), 780 (m) 
MS (m/e): 304 (M*), 246 (M*-CH 2 CONHa). 245 (M*-COaCH 3 ) 



Anal. Calcd.: 


C, 59.21; 


H, 5.3; 


N, 9.21 


Found: 


C, 59.17; 


H, 5.46; 


N, 9.23 



M.P. 190-191* C. 

35 4-(2-Amino-2-oxDethyl)-1 ,2.3,4-tetrahydro-2-propyl-1.3-dioxo-4-isoquinoline-carboxylic Acid Methyl 



40 



NMR (DMSO-de, 200 MHz): 8 0.87 (t, J =7.0 Hz. 3H, -NCH a CHaCH 3 ), 1.51-1.62 (m. 2H. -NCH 2 CH 2 CH 3 ), 

3.49 (s. 2H, -CHaCONHa). 3.55 (s. 3H, -CO2CH3). 3.89 (t. J =7.0 Hz. 2H. -NCH 2 CH 2 CH 3 ), 6.78 (s. 1H 

-CONHa). 7.4313. J =7.2 Hz. 1H. Ar-H). 7.46 (s7lH, -COCHa), 7.58 (dd, J =7.6 Hz. 1.6 Hz. 1H. Ar-H). 7.7 

(dt, 3=7.6 Hz, 2.0Hz. 1H, Ar-H). 8.15 (dd, J = 8.2 Hz. 1.8 Hz. 1H. Ar-H) 

IR (KBr, cm"'): 3420 (s), 3200(s), 1765 (s). 1710 {•). 1670 (s). 1430 (m). 750 (m) 

MS (m/e): 318 (M*). 260 (M*-CH 2 CONH 2 ) 259 (M -COaCH 3 ) 



45 



Anal. Calcd.: 


C, 60.37; 


H, 5.70; 


N, 8.80 


Found: 


C, 60.24; 


H, 5.60; 


N, 8,72 



50 M.P. 181-182*0. 

4-(2-Amlno-2-oxoethyl)-2-birtyl-1^ ^cid Methyl Ester 



66 NMR (DMSO-ds. 200 MHz): 5 0.89 (t. J =7.6 Hz. 3H. -NCHaCHaCHaCHs). 1.2-1.4 (m. 2H. 
-NCHaCH 2 CH 2 CH 3 ). 1.4-1.62 (m. 2H. -NCHaCHeCHaCHs). 3.49 (s. 2H. -CHaCONHa). 3.55 (s. 3H. 
-COaCH 3 )."3U92 (t. J=7.8 Hz. 2H, -NCHaCHaCH 3 )Te.79 (s, 1H. -CONHa). 7.43 (<TJ = 8.0 Hz. 1H. Ar-H). 7.46 
(3, 11V CONHa). 7.58 (dt. J=7.6 Hz~2 Hz. 1H. Ar-H). 8.15 (dd, J=8.0 Hz. 1.0 Hz. 1H. Ar-H) 
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IR (KBr. cm" 1 ): 3400 (s), 3200 (s), 1750 (s), 1710 (s), 1660 (s), 1410 (m), 750 (m) 
MS (m/e): 332 (M*), 274 (M + -CH 2 CONH 2 ), 273 (M*-C0 2 CH 3 ) 



Anal. Calcd.: 


C. 61.44; 


H, 6.07; 


N f 8.43 


Found: 


C, 61.23; 


H, 5.99; 


N, 8.33 



MP. 142-143* C. 

10 

4-(2-Aminch2-oxoethyl)-6-bromo-^ Acid 

Methyl Ester 



'5 NMR (DMSO-de, 400 MHz): S 3.24 (s, 3H, N-CHa), 3.44 (dd. J = 6.54 Hz, 2H, -CHjCONH;*), 3.58 (s, 3H, 
-CO2CH3). 6.84 (s ( 1H ( -CONH-), 7.48 (s, 1H, -CONH-), 7.64 (d, J = 1.76 Hz, 1H t Ar-H), 7.76 (dd, J = 8,4 Hz. 
1 .83 Hz t 1 H, Ar-H), 8.03 <d ( J - 8.42 Hz, 1 H, Ar-H) 
IR (KBr f cm' 1 ): 3420 (s), 1740 (s), 1715 (s) f 1661 (s) 



Anal. Catcd.: 


C, 45,54; 


H, 3.55; 


N, 7.59 


Found: 


C. 45.26; 


H, 3.34; 


N, 7.46 



25 M.P.212-213*C. 

Step f) Preparation of 2-[(3,4-Dichlorophenyl)methyl]spiro[isoquinoline-4(1H)3'-pyrrolidineh1,2,3,5'(2H)- 
tetrone 

30 To a solution of 4-(2-amino-2-oxoethyl)-2-[(3,4-dichlorophenyl)methyl]-1 ,2,3,4-tetrahydrcM ,3-dioxo- 
isoquinolinecarboxylic acid methyl ester (2.5 g, 5.75 mmol) in DMF (20 ml_) was added NaH (80% 
dispersion in oil, 172.4 mg,-5.75 mmol) portionwise, over a 10 minute period. After stirring for 30 minutes, 
the mixture was poured into H 2 0, acidified with HCI (2N), extracted with EtOAc and dried over MgSCU. The 
crude product was purified by flash chromatography on acid washed silica gel (5% H 3 PO* in MeOH) to 

55 yield a white solid, m.p. 118-120* C (1.82 g, 78.8 %). 

NMR (DMSO-de. 400 MHz): S 3.5 (q, J = 18.34 Hz, 2H, -CH 2 CONH-), 5.06 (q, J = 15.26 Hz, 2H, -NCH 2 -), 
7.27 (dd, J = 8.33 Hz, 2.0 Hz, 1H, Ar-H), 7.52 (d, J = 1,93 Hz T 1H, Ar-H), 7,57 (d, J = 8.3 Hz, 1H, Ar-H), 7.61 
(t, J=7.6 Hz, 1H, Ar-H), 7.68 (d, J = 7.72 Hz, 1H ( Ar-H), 7.79 (dt. J^7.76 Hz, 1.2 Hz. 1H, Ar-H), 8.17 (dd, 
J = 7.8 Hz, 0.9 Hz, 1 H, Ar-H), 1 2,02 (s, 1 H, -CONHCO-f 

40 IR (KBr, cm" 1 ): 3250 (s), 1730 (s), 1670 (s), 1340 (s). 970 (m), 760 (m) MS (m/e): 403 (M + H) 



Anal. Calcd. for CuHiaChrfeO* x 1/3H 2 0: 


C, 55.74; 


H, 3.09; 


N, 6.84 


Found: 


C, 55.94; 


H, 3.04; 


N. 6.61. 



The following compounds were obtained in substantially the same manner as that of Example 1, Step 

f). 

so 

2-[(4-Brom(>2-fluorophenyl)methyl]spiro[isoquinollne^ 



NMR (DMSO-d 6 . 400 MHz): S 3.47 (q, J = 18.24 Hz, 2H, -CH 2 CONH-). 5.06 (s, 2H, -NCH 2 -), 7.14 (t, J = 8.2 
Hz, 1H, Ar-H), 7.33 (dd, J = 8.28 Hz, 1.71 Hz, 1H, Ar-H). 7.55 (dd, J = 9.9 Hz, 1.8 Hz, 1H, Ar-H). 7.62 (t, 
J = 7.6 Hz, ~H, Ar-H). 7.68 (d. J=7.78 Hz, 1H, Ar-H), 7.78 (dt, J = 8.85 Hz, 1.12 Hz, 1H, Ar-H). 8.15 (dd, 
J=7.88 Hz, 1.3 Hz,~1H, Ar-H), 12.01 (s, 1H, -CONHC&-) 

IR (KBr, cm" 1 ): 3450 (m), 3250 (m), 1730 (s), 1680 (s). 1490 (m), 1345 (m), 1180 (m). 875 (m) 
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MS (m/e): 430 (M*). 387 (M*-CONH), 200 <M*-CONH, -CHzCcHaBrF) 



5 



Anal. Calcd.: . 


C 


52.92; 


H. 2.80; 


N, 6.50 


Found: 


c ( 


52.61; 


H, 2.70; 


N ( 6.46 



MP. 112-1 14* C. 
10 [2-[(4-Bromo-2-fluorophenyl)methyl^ 

NMR <DMSO-d 6 . 400 MHz): 5 3.41 (q, J = 18.29 Hz, 2H, -CH 2 CONH-), 5.05 (s, 2H, -NCHzCeHgBrF), 7.15 (t, 
J = 8 2 Hz, 1H, Ar-H), 7.32 (dd, J = 8.3 Hz, 1.76 Hz, 1H, Ar-H), 7.52 (dd, J =9.78 Hz, 1.94 Hz, 1H. Ar-H), 7.76 
is <d, J = 8.5 Hz. 1H."Ar-H), 7.85 (dd, J = 8.55 Hz, 2.43 Hz, 1H, Ar-H), 8.11 (d, J = 2.3 Hz, 1H, Ar-H), 12.04 (s, 
1H, -CONHCO-) 

IR (KBr, cnr 1 ): 3450 (m). 3620 (s), 1720 (s), 1670 (s), 1430 (m), 775 (m) 
MS(m/e):465(M + H)* 



Anal. Calcd.: 


C, 49.01; 


H, 2.38; 


N, 6.02 


Found: 


C. 48.88; 


H, 2.37; 


N, 5.92 



25 MP. 187-188" C. 
. [2^(4-Bromo-2-fluorophenyl)methyl}^hlo^ 



30 NMR (DMSO-ds, 200 MHz): S 3.46 (q, J = 18.3 Hz. 2H. -CH 2 CONH-). 5.08 (s, 2H, -NCH 2 C 6 H 3 BrF), 7.14 (t, 
J=8.0 Hz, 1H, Ar-H), 7.36 (d, J = 8.8 Hz. 1H. Ar-H). 7.57 (dd. J=8.4 Hz. 1.8 Hz. 1H. Ar-H). 7.68 (dd, J=8.6 
Hz.1.2 Hz. 1H. Ar-H). 7.98 (s. 1H, Ar-H), 8.18 (d, J = 8.4 Hz, 1H, Ar-H). 12.0 (s, 1H. -CONHCO) 
IR (KBr, cm" 1 ): 3310 (s). 1745 (s), 1715 (m). 1675 (s). 1430 (m). 780 (m) 
MS (m/e): 465 (M + H)* 



Anal. Calcd.: 


C, 49.01; 


H, 2.38; 


N.6.02 


Found: 


C, 48.93; 


H.2.37; 


N, 5.97 



MP. 196-197* C. 

[2-[(4-Bromo-2-fluorophenyl)methylh^ 



NMR (DMSOd 6l 400 MHz): 5 3.20 (dd, J = 18.56 Hz, 1.97 Hz, 1H, -CH2CONH-), 3.33 (dd, J = 18.56 Hz, 2.74 
Hz, 1H, -CH 2 C0NH-), 5.05 (dd, J = 15.3 Hz, 2H, -NCH2-), 7.16 (t, J = 8.27 Hz. 1H, Ar-H), 7.34 (dd, J = 8.32 
Hz, 1.72 HT1H, Ar-H), 7.54 (dd, J = 9.85 Hz, 1.88 Hz, 1H, Ar-H), 7.67-7.75 (m, 2H ( Ar-H), 8.03 (m, 1H, Ar- 
H),' 1 2.2 (S, 1 H, -CONHCO) 

IR (KBr, cm" 1 ): 3325 (s), 1730 (s), 1700 (s), 1670 (s), 760 (m) 
MS (m/e): 448 (M + ) 





Anal. Calcd.: 


C. 50.80; 


H f 2.47; 


N, 6.24 


55 


Found: 


C, 50.61; 


H, 2.46; 


N, 6.28 
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MP. 202.5-203.5 # C. 
[2-[(4-Bromo-2-fluorophenyl)me%^ 

5 

NMR (DMSO-de, 400 MHz): 5 3.44 (s, 2H, -CHjCONH-), 5.05 (s, 2H, -NCHH, 7.14 (t, J « 8.42 Hz, 1H, Ar-H), 
7.32 (dd, J = 7.58 Hz, 1.26 Hz, 1H, Ar-H), 7.48 (dt. J =8.64 Hz, 2.1 Hz, 1H, Ar-H), 7.53 (dd, 9.89 Hz, 1.89 Hz, 
1H, Ar-H). 7.75 (dd, 9.69 Hz, 2.32 Hz, 1H, Ar-H), 8.22 (dd, J = 8.84 Hz, 5.89 Hz, 1H, Ar-H), 12.0 (s, 1H, 
-CONHCO-) 

w IR (KBr, cm- 1 ): 3400 (m), 3260 (s), 1735 (s), 1680 (s) 
MS (m/e): 448 (M*) t 405 (M*-C0NH) 



Anal. Calcd.: 


C, 50.80; 


H. 2.47; 


N, 6.24 


Found: 


C, 50.73; 


H, 2.52; 


N, 6.16 



MP. 231-232' C. 

20 [2-[(4-Bromo-2-fluQrophenyl)methyl]-7-fluoro]spiro[isoquinolinQ-4(1 H),3'-pynx>lidine]-1.23,5'{2H)-tetrooe 



NMR (DMSO-de, 400 MHz): 5 3.42 (dd, J = 18.3 Hz, 2H. -CH 2 CONH-), 5.06 (s, 2H, NCH 2 -), 7.15 (t ( J = 8.21 
Hz, 1H. Ar-H), 7.32 (dd, J = 8.21 Hz, J = 1.9 Hz, 1H, Ar-H). 7.53 (dd, J = 9.9 Hz, 1.9 Hz, 1H, Ar-H), 7.67 (dt, 
25 J = 8.42 Hzf2.74 Hz. 1H, Ar-H), 7.81 (dd, J = 8.64 Hz, 4.84 Hz, 1H. Ar-H), 7.89 (dd, J =8.84 Hz, 2*73 Hz, 1H, 
Ar-H), 12.01 (s, 1H, -CONHCO-) 
iR (KBr, cm" 1 ): 3400 (m), 3270 (s), 1725 (s), 1680 (s) 
MS (m/e): 449 (M + H)* 



Anal. Calcd.: 


C, 50.80; 


H, 2.47; 


N, 6.24 


Found: 


C* 50.52; 


H, 2.53; 


N. 6,06 



35 MP. 189-190* C. 

[2-[(4-Bromo-2-fluorophenyl)metM 



40 



45 



NMR (DMSO-ds, 400 MHz): 8 3.5 (dd, J = 18.32 Hz,' 2H, -CHaCONH-), 5.03 (dd, J = 15.34 Hz, 2H, -NCH 2 -), 
7.17 (t, J = 8.21 Hz, 1H, Ar-H), 7.33 (dd, J = 8.21 Hz, 1.47 Hz, 1H, Ar-H), 7.43 (d, J =8.42 Hz, 1H t Ar-H), 7.46 
(d. J = 8.42 Hz, 1H, Ar-H), 7^2-7.56 (m, 2H, Ar-H), 7.79 (m, 1H, Ar-H)7l2.04 (s, 1H, -CONHCO-) 
IR (KBr, cm" 1 ): 3460 (m) ( 3380 (s), 1740 (s), 1690 (s) 
MS (m/e): 449(M + H) + 



Anal. Calcd.: 


C. 50.80; 


H, 2.47; 


N, 6.24 


Found: 


C, 50.44; 


H, 2.81; 


N, 5.87. 



50 



[2-[(4-Bromo-2-fluorophenyf)methyih7-methoxy]spiropsoquinoline-4<1H) i 3 -pyrrolidineH ,2 ,3,5 (2H)-tetrone 



55 



NMR (DMSO-ds, 400 MHz): 5 3.31 (dd, J = 18.43 Hz, 2H, -CH2CONH-), 3.85 (s, 3H, - OCH3), 5.06 (s, 2H, 
-NCH3-), 7.13 (t, J = 8.3 Hz, 1H, Ar-H), 7.31-7.36 (m, 2H, Ar-H), 7.52 (dd, J = 9.8 Hz, 1.9 Hz, 1H, Ar-H), 7.6- 
7.61 (m, 2H, Ar-H), 1 1 .95 (s, 1 H, -CONHCO-) 
IR (KBr, cm" 1 ): 3250 (s), 1735 (s). 1680 (s) 



50 
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MS(m/e):481 (M + H)* 



Anal. Gated.: 


C t 52.08; 


H, 3.06; 


N, 6.07 


Found: 


C, 51.91; 


H, 3.23; 


N, 5.86 



M.P. 160-161*0. 

70 [frBr omc^24(4-bromo-2-fluoroph |3 ' 5 
~~ " (2H)-tetrone — 



NMR (DMSO-d 6 , 400 MHz): 6 3.38 (dd. J = 18.11 Hz, 2H. -CH 2 CONH-), 3.96 (s, 3H, - OCH 3 ), 5,05 (s, 2H, 
15 -NCH 2 -). 7.12 (t. J = 8.24 Hz, 1H. Ar-H), 7.32 (dd. J = 8.08 Hz, 1.65 Hz, 1H, Ar-H), 7.52 (dd, J = 9.8 Hz, 1.95 
HzTTH, Ar-H), 7.68 (s f 1H, Ar-H), 8.09 (s f 1H. Ar-H), 11.93 (s, 1H, -CONHCO-) 
IR (KBr, cm" 1 ): 3400 (m), 3360 (s). 1730 (s), 1680 (s)^ 
MS (m/e): 538 (M + H)*. 495 (M* + H-CONH), 467 (M + H-CONHCO) 



Anal. Oalcd.: 


C, 44.56; 


H, 2.24; 


N, 5,20 


Found: 


C, 44,26; 


H t 2.82; 


N, 4.97 



25 M,P. 134-136* C. 

2-Methylspiro[isoquinoline-4(1 H),3-pyrrolidineH ,2',3,5 f (2H)-tetrone 

*> NMR (DMSO-d 6 , 400 MHz): 5 3.24 (s, 3H, -N-CH 3 ). 3.43 (q. J = 18.38 Hz, 2H, -CH 2 CONH-). 7,58-7.64 (m, 
2H, Ar-H), 7.74 (dt, J=7.64 Hz, 1.2 Hz, 1H, Ar-H), 8.15 (dd. J = 7.72 Hz, 0.94 Hz, 1H, Ar-H), 12.0 (2.1H, 
-CONHCO-) 

IR (KBr, cm- 1 ): 3340 (s), 1720 (s), 1660 (s), 1310 (s). 765 (m) 
MS (m/e): 258 (M + ) 



Anal. Oalcd.: 


C, 60.47; 


H, 3.90; 


N, 10.85 


Found: 


C, 60.27; 


H, 4.03; 


N, 10.82 



M.P. 224-225* C. 

2-Ethylspiro[isoquinoline-4(1H) > 3 , -pyrrolidinel-1 t 2 / ,3.5 / (2H)-tetrone 



NMR (DMSO-de. 400 MHz): 5 1.09 (t, J = 7.0 Hz, 3H, -NCH2CH3), 3.45 <q, J=»18.35 Hz, 2H, -CH2CONH-). 

4.9 (q. J = 8.9 Hz, 2H. -NCH 2 CH 3 ), 7.58-7.64 (m, 2H, Ar-H), 7.75 (dt, J = 7.45 Hz, 1.46 Hz t 1H ( Ar-H), 8,16 

(dd, J = 7.88 Hz, 1 .1 9 Hz, 1 H, Ar-H), 1 1 .98 (s, 1 H, -CONHCO-) 

IR (KBr, cm" 1 ): 3300 (s), 1730 (s)Tl710 (s), 1670 (s). 1465 (m), 760 (m) 

MS (m/e): 273 (M + H)* 



Anal. Calcd.: 


C, 61.76; 


H, 4.44; 


N, 10.29 


Found: 


C, 61.45; 


H, 4.44; 


N, 10.22 



M.P. 183-185*0. 
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2-Propylspiropsoquinoline-4(1 H),3 -pyrrolidine]^ ,23,5 / (2HHetrone 



NMR (DMSO-ds, 400 MHz): 5 0.84 (t. 7 = 7.4 Hz, 3H, -NCH 2 CH 2 CH 3 ), 1.51-1.81 (m, 2H t -NCH 2 CH 2 CH 3 ), 
5 3.35 (q, J -18.3 Hz. 2H, -CH 2 CONH-), 3.85 (t, J = 7.2 Hz, 2H, -NCH 2 CH 2 CH 3 ), 7.58-7.65 (m. 2H, Ar-H), 7.73 
(dt. J = 7.64 Hz, 0.97 Hz, 1 H, Ar-H), 8.1 6 (d, J = 7.84 Hz, 1 H, Ar-H), 1 1 .98 (s, 1H, -CONHCO) 
IR (KBr, cm- 1 ): 3320 (s). 1730 (s), 1710 (s), 1460 (m), 755 <m) " 
MS (m/e): 287 (M + H)\ 257 (M + -CH 2 CH 3 ), 243 (M±-CH 2 CH 2 -CH 3 ) 



Anal. Calcd.: 


C, 62.93; 


H ( 4.93; 


N, 9.78 


Found: 


C. 62.79; 


H, 5.06; 


N, 9.77 



*5 M.P. 190-192*0. 

2-Butylspiro[isoquinoline-4(1H),3 / -pyrrolidinel-1 l 2',3,5 / (2H)-tetrone 



20 NMR (DMSO-ds, 400 MHz): 5 0.87 (t, J =7.27 Hz, 3H. -NCH 2 CH 2 CH 2 CH 3 ), 1.21-1.31 (m, 2H, 
-NCH 2 CH 2 CH 2 CH 3 ), 1.42-1.52 (m, 2H, -NCH 2 CH 2 CH 2 CH 3 ), 3.44 (q, J = 1&26 Hz, 2H, -ChfeCONH-), 3.87 (t, 
J =7.3 Hz.lH, -NCH 2 CH 2 CH 2 CH 3 ), 7.58-7.64 (m. 2H t Ar-H), 7.75 (dt, J =7.86 Hz, 1.4 Hz, 1H ( Ar-H), 8.15 
(dd, J = 7.82 Hz, 1.27 Hz, 1H. Ar-H), 11.97 (s, 1H, -CONHCO) 
IR (KBr, cm" 1 ): 3250 (s), 1730 (s). 1670 (s), 1465 (m) t 760 (m) 

25 MS (m/e): 301 (M + H)*, 271 (M*-CH 2 CH 3 ), 257 (M*-CH 2 CH 2 CH 3 ) 



Anal. Calcd.: 


C, 


63.99; 


H, 5.37; 


N, 9.33 


Found: 


C. 


63.87; 


H.5.31; 


N, 9.25 



M.P. 143-144* C. 

EXAMPLE 2 

35 



2-MethyM ,3(2H, 4H)-lsoqulnollnedlone 



Anhydrous monomethy lamina was passed through a solution of homophthalic anhydride (10.0 g, 61.73 
mmol) in anhydrous THF (200 mL) for 10 minutes. The formed suspension was stirred for 1 hour and the 
volatiles were removed in vacuo. The residue was taken in DMF (200 mL) and the suspension was stirred at 
180* C for 10 hours. After cooling, the brownish solution was poured into H 2 0, extracted with EtOAc and 
46 dried over MgSO*. The crude product was recrystallized from acetone/ether/hexane (at 0*C) to yield a 
yellow solid, m.p. 120-121 * C (7.9 g, 73.1%). 

NMR (DMSO-ds, 400 MHz): 5 3.18 (s, 3H, *NCH 3 ), 4.12 (s, 2H, -CH 2 CONCH 3 ), 7.36 (d, J =7.67 Hz, 1H, Ar- 
H), 7.47 (t, J = 7.37 Hz, 1H, Ar-H), 7.64 (t, J=7.45 Hz, 1H, Ar-H), 8.02 (d, J = 7.87 Hz, 1H t Ar-H) 
IR (KBr, cm" 1 ): 3420 (m), 1720"(s), 1665 (s), 1460 (m), 735 (m) 
50 MS (m/e): 175 (M + ), 1 18 (M*-CONCH 3 ) 



Ahai, Calcd.: 


C, 68.56; 


H, 5.18; 


N, 8.00 


Found: 


C, 68.57; 


H, 5.40; 


N, 8.01. 



The following compound was obtained in substantially the same manner as that of Example 2. 
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2-Ethyl-1.3(2H. 4H)-isoquinolinedione 



10 



NMR (DMSO-ds, 200 MHz): 5 1.1 (t. J=7.0 Hz, 3H, -NCH 2 CH 3 ) 3.89 (q. J = 6.8 Hz, 2H, -NCH 2 CH 3 ), 4.11 (s, 
2H, -CH 2 CO), 7.34-7.49 (m, 2H. Ar-H). 7.63 (dt, J = 7.8 Hz. 2.0 Hz, 1H, Ar-H), 8.05 (d, J=7.6 Hz, 1H, Ar-H) 
IR (KB?? cm-'): 3420 (m), 1710 (s),T650 (s). 1450 (s), 740 (m) t ^ 

MS (m/e): 189 (M*), 174 (M*-CH 3 ). 146 (M -CH 3 ,-CO), 118 (M -CONCHjCHj), 90 (M -CON<CH 2 CH 3 )CO) 



Anal. Calcd.: 


C,6 


S9.83; 


H, 5.86; 


N, 7.40 


Found: 


c,e 


i9.64; 


H, 573; 


N, 7.36 



M.P. 103-104 C. 

75 

EXAMPLE 3 



20 



2-Methylspiro[isoquinoline-4(1H) l 3 , -pyrrolidineh1,2 ,3,5 / (2H)-tetrQne 



To a cold (-78 *C) solution of 4-(2-amino-2-oxoethyl)-1 ,2^4-teto^ 
xylic acid methyl ester (2.5 g, 8.62 mmol) in anhydrous THF (80 mL) was added lithium bis(trimethylsilyl)- 
25 amide (17.24mL, 1724 mmol, 1.0 M in THF) over a 10 minute period. After stirring at -78 C for 10 hours, 
the mixture was poured into H 2 0. acidified with HCI (2N), extracted with BOAc, and dried over MgSO*. The 
crude product was purified by flash chromatography (hexane/EtOAc 1/1) to yield a white solid, m.p. 224- 
225 * C (1 25 g, 56.8%). 

NMR (DMSO-ds. 400 MHz): 5 3.23 (s. 3H, -N-CH 3 ), 3.43 (q. J = 18.3 Hz, 2H, -CH 2 CONHCO-), 7.60-7.62 (m, 
30 2H. Ar-H), 7.74 (dt. J = 7.6 Hz, 1.22 Hz, 1H, Ar-H), 8.14 (dd. J = 7.72 Hz, 0.95 Hz, 1H. Ar-H), 12.0 (s, 1H, 
-CONHCO-) " 
IR (KB?, cm" 1 ): 3340 (s), 1725 (s), 1660 (s), 1310 (s), 765 (m) 
MS (m/e):259(M + H)* 



35 


Anal. Calcd. for Ci 3 HioN 2 04Xl/4H 2 0*: 


C, 59.42; 


H, 3.91; 


N, 10.66 




Found: 


C, 59.44; 


H, 3.97; 


N, 10.54. 



40 The following compounds were obtained in substantially the same manner as that of Example 3. 
7-Chloro-2-methylspiroPsoqulnoline*4(1H)3 , 'pyrrolidine]-1,2 / ,3,5 / (2H)-tetrone 



45 



NMR (OMSOds, 400 MHz): 5 3.23 (s, 3H, -NCH 3 ). 3.4 (q, J = 18.26 Hz, 2H, -CH 2 CONH-) ( 7.7 (d, J = 8.45 
Hz, 1H, Ar-H), 7.82 (dd. J = 8.51 Hz, 2.38 HzTTH, Ar-H), 8.09 (d, J = 2.31 Hz, 1H, Ar-H), 12.02 (brs, 1H, 
-CONHCO-f 

IR (KB?, cm- 1 ): 3440 (m), 1720 (s), 1660 (s), 1310 (m). 1180 (m), 690 (m) 
50 MS(m/e):293(M + H)* 



55 



Anal. Calcd. for Ci 3 H 9 N 2 CIO* x 1/3 H 2 0: 


C, 52.56; 


H, 3.13; 


N, 9.38 


Found: 


C. 52.72; 


H, 3.14; 


N, 9.33 



M.P. 234-236* C. 
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6-CToro-2-methylspiro[isoquinoline-4<1H)3 , -pyrrolidine]-1.2',3,5'(2H)-tetrone 



NMR (DMSO-ds, 400 MHz): 5 3.22 (s, 3H. -NCH 3 ), 3.38 (s, 2H, CH 2 C0NH-). 7.66 (dd, J =8.55 Hz. 2.02 Hz, 
s 1 H, Ar-H), 7.92 (d, J = 1 .97 Hz, 1 H. Ar-H), 8.1 3 (d, J = 8.52 Hz, 1 H, Ar-H), 1 1 .99 (s, 1 H, -C0NHC0-) 
IR (KBrTcm- 1 ): 3350 (m), 1750 (s), 1730 (m), 1660 (s), 1310 (s), 690 (m) 
MS(m/e): 293 (M + H)* 



Anal. Caicd.: 


C, 53,35; 


H, 3.10; 


N f 9.57 


Found: 


C, 53.43; 


H. 3.09; 


N, 9.38 



MP. 213-214*0. 

75 

6-Bromch2-methylspiro[isoquinoline-4'(1H) t 3 / -pyrrolidin9l-1,2 / ,3 l 5 / (2H)-tetrone 



NMR (DMSO-ds, 400 MHz): 5 3.22 (s. 3H, -NCH 3 ). 3.37 (s. 2H t -CH3CONH-), 7.80 (dd, J = 8.42 Hz. 1.67 Hz, 
20 1 H, Ar-H), 8.05 (m ( 2H, Ar-H), 1 1 .98 (s, 1 H, -CONHCO-) 
IR (KBrTcm- 1 ): 3260 (s), 1720 (s). 1660 (s) 
MS(m/e): 337 (M + H)* 



Anal. Calcd.: 


C, 46.31; 


H, 2.69; 


N, 8.31 


Found: 


C, 46.04; 


H, 2.66; 


N ( 8.01 



M.P. 245-247* C. 

30 

EXAMPLE 4 



6-Chloro-2-MethyM ,3(2H, 4H)-isoquinolinedione 



In a pressure glass vessel were placed 5-chloro-2-{methoxycarbonyi)-benzeneacetic acid methyl ester 
(20.0 g. 82.47 mmol) and MeOH (150 mL). Anhydrous monomethylamine was passed through the mixture 
40 for 30 minutes. The vessel was introduced into an oil bath and heated at 75* C for 24 hours. After cooling to 
room temperature, the mixture was poured into H 2 0, acidified with HCI (2N), extracted with EtOAc, and 
dried over MgSO*. The crude product was purified by flash chromatography (hexane/EtOAc 2/1) to yield a 
yellow solid, m.p. 167-180* C(1 1.1 g, 64.2%). 

NMR (DMSO-de, 200 MHz): 5 3,18 (s, 3H ( -NCHg). 4.12 (s, 2H, -CH2CO-), 7.52 (m, 2H, Ar-H), 8.04 (d, 
45 J = 8.8 Hz, 1 H, Ar-H) 

IR (KBr, cm" 1 ): 3440 <m), 1665 (s), 1300 (s), 770 (m) 

MS (m/e): 209 (M*), 152 (M*-CONCH 3 ), 124[M*-CON(CH 3 CO-] 



Anal. Calcd.: 


C, 57.30; 


H, 3.85; 


N, 6.68 


Found: 


C, 57.10; 


H ( 3.79; 


N, 6.69 



The following compound was prepared in substantially the same manner as that of Example 4. 
7-Chloro-2-methyl-1 ,3(2H, 4H)-isoquinolinedione 
54 
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NMR (DMSO-ds, 200 MHz): S 3.19 (s, 3H, -NCH 3 ). 4.11 (s, 2H, -CH 2 CO-). 7.41 (d. J = 8.6 Hz, 1H, Ar-H), 
7.73 (dd. J = 8.2 Hz, 2.2 Hz, 1 H, Ar-H). 7.96 (d, J = 1 .8 Hz. 1 H. Ar-H) 
IR (KBr. cm"'): 3420 (m), 1710 (m), 1635 (3), 1295 (m), 770 (m) 
MS (m/e): 209 (M*), 152 (M*-CONCH 3 ), 124[M -CON(CH 3 )CO-] 



Anal. Calcd.: 


C, 57.30; 


H, 3.85; 


N, 6.68 


Found: 


C, 57.34; 


H, 3.84; 


N, 6.60 



10 

M.P. 158-160* C. 

EXAMPLE 5 



(2-Carboxyphenyl)propanedioic Acid Dimethyl Ester 



20 



25 



30 



To a rapidly stirred cold suspension^* C) of 2-bromobenzoic acid (30.0 g, 149.32 mmol), cuprous 
bromide (2.14 g, 14.93 mmol) and dimethyl malonate (300 mL) was added NaH (80% in mineral oil, 10.75 
g 358.37 mmol) over a 30 minute period, while a stream of dry N 2 was passed over the mixture. After the 
addition of the NaH had been completed, the mixture was stirred for 10 minutes at room temperature and 
30 minutes at 70 *C (external oil bath temperature). At this point, the suspension had turned to a solid 
mass, which was dissolved in H 2 0 (1000 mL). The aqueous layer was extracted with diethyl ether (3x500 
mL) and was acidified with HCi (2N). The mixture was extracted with EtOAc and dried over MgSO*. 
Evaporation gave an off-white solid which was recrystallized from EfeO/hexane (-20 C) to give a white solid 
(34.2 g) 

NMR (DMSO-d 6 , 400 MHz): S 3.67 [s. 6H, -CHfCOsCHak], 5.72 [s, 1H, -CHfCOzCHsfe], 7.3 (d, J = 7.76 Hz. 
1H. Ar-H). 7.45 (dt. J=7.66 Hz. 1.12 Hz. 1H. Ar-H), 7.6 (dt J-7.66 Hz. 1.45 Hz. 1H. Ar-H). 7.94 (dd. J=7.8 
Hz! 1 .33 Hz. 1 H. Ar-H), 1 3.2 (s. 1 H. -COzH) 

IR (KBr, cm" 1 ): 330r>2700 (br). 1750 (s).T730 (s), 1680 (s). 1430 (m). 730 (m) 
MS (m/e): 252 (M*), 220 (M*-CH 3 OH). 188 (M*-2xCH 3 OH) 



35 



Anal. Calcd.: 


C, 57.14; 


H. 4.80 


Found: 


C, 57.05; 


H, 4.78 



40 M.P. 119-120* C. 

The following compounds were prepared in substantially the same manner as that of Example 5. 



45 



55 



(2-Carboxy-6-fluorophenyl)propanedioic Acid Dimethyl Ester 



NMR (DMSO-ds, 400 MHz): 5 3.68 [s, 6H. (-CCfeMefel 5.79 (s, 1H, Ar-CH-), 7.12 (dd, J = 10.06 Hz, 2.61 Hz, 
1H, Ar-H), 7.33 (dt, J = 8.48 Hz, 2.64 Hz, 1H, Ar-H), 8.03 (dd, 8.77 Hz, 6.17 Hz, 1H. Ar-H) 
IR (K8r7cm- 1 ): 3400-2700 (br), 1730 (s), 1680 (s). 750 (m) 
50 MS (m/e): 270 (M*), 238 (M*-CH 3 OH), 210 (M -CH 3 OH, -CO), 151 (M -CH3OH-CO-CO2CH3) 
M.P. 121 .5-1 23.0* C. 

(2-Carboxy-6*methoxyphenyl)propanedioic Acid Diethyl Ester 



NMR (DMSO-ds. 400 MHz): S 1.16 [t. J=7.02 Hz. 6H, (-COaCHaCHjfc], 3.79 (3, 3H, -OCHs), 4.13 [q. 
J = 7.02 Hz. 4H. (-COaCHaCHaH 5.56 (s. 1H, ArCH-), 7.16 (dd, J =8.63 Hz. 2.81 Hz, 1H. Ar-H), 7.22 (d. 
J =8.62 Hz, 1H, Ar-H), 7.42- (d, J =2.79 Hz, 1H, Ar-H) 



55 
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IR (KBr, cm" 1 ): 3450-2550 (br), 1750 (s), 1730 (s) 
MS (m/e): 310 (M*) ( 264 (M*-EtOH), 218 (M + -2EtOH) 



Anal. Calcd.: 


C, 58.06; 


H x 5.85 


Found: 


0,57.88; 


H, 5.67 



M.P. 94.5-96,0*0. 

70 

(2-Carboxy-6-bromophenyl)propanedioic Acid Dimethyl Ester 

NMR (DMSCHfc. 400 MHz): 5 3.68 [s t 6H, KCXfcCHafcl 5.74 (s, 1H, Ar-CH-), 7.5 (d, J = 2.02 Hz t 1H, Ar-H), 
« 7.70 (dd, J = 8.4 Hz, 1 .98 Hz, 1 H, Ar-H), 7.87 (d, J = 8.41 Hz, 1 H, Ar-H) 
IR (KBr, cm" 1 ): 3400-2300 <br), 1745 (s), 1720 (s), 1695 (s) 
MS (m/e): 330 (M*), 298 (M*-0H 3 0H) 



Anal. Calcd.: 


C, 43.53; 


H, 3.35 


Found: 


C, 43.56; 


H, 3.23 



M.P. 127-128*C. 

EXAMPLE 6 



30 2-[(4-Bromo-2-fluorophenyl)methylH^^ Acid Methyl Ester 

A mixture of (2-carboxyphenyl)propanedioic acid dimethyl ester (5.0 g, 19.84 mmol) and SOCfe (20 g) 
was refluxed for 1 and 1/2 hours. The volatiles were removed in vacuo and the acid chloride was dissolved 

35 in THF (20 mL). In a second flask were placed 4-bromo-2-fluorobenzylamine (4.67 g, 22.91 mmol), 
triethylamine (15.96 mL, 114.55 mmol) and THF (150 mL). The contents of the first flask were added to the 
second flask and the mixture was stirred for 30 minutes. The formed suspension was poured into H2O 
(1000 mL), stirred for 10 minutes and acidified with HCI (2N). The mixture was extracted with EtOAc and the 
organic layer was dried over MgSO*. Evaporation gave a yellowish solic^ which was recrystallized from 

40 acetone/ether/hexane (at -20* C) to yield a white solid (6.91 g, m.p. 149-150* C). 

NMR (DMSO-de, 400 MHz): 5 [3.67, 3.99 (s, 3H, -CO2CH3, tautomeric)], [5.06 (q, J = 15.4 Hz), 5.29 (s) 2H, 
N-CH2-. tautomeric], 5.03 (s, 1H. -CHCO2CH3, tautomeric), 7,07-8.44 (m, 7H, Ar-H, tautomeric) 
IRlKBr. cm" 1 ): 1675 (s), 1610 (s), 1490 (s), 795 (m) 
MS (m/e): 405 (M + ), 373 <M*-MeOH) 



AnaL Calcd.: 


0, 53.22; 


H, 3.23; 


N, 3.45 


Found: 


0,52.91; 


H. 3.20; 


N f 3.27 



M.P. 149-150* C. 

The following compounds were prepared in substantially the same manner as that of Example 6. 



2-[(4-Bromo-2-fluorophenyl)methy l-6-fluoro-1 ,2,3,4-tetrahydnH ,3-dloxo-4-isoguinolineacetic Acid 

Methyl Ester 
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NMR (DMSO-d 6 , 400 MHz): 6 3.98 [s. 3H, -CO2CH3), 5.27 (s, 2H, -NCH2-), 7.08 (t. J=7.95 Hz, 1H. Ar-H), 
7.2 <m. 1H, Ar-H). 7.34 (m. 2H, Ar-H, -OH), 7.54 (m, 1H, Ar-H), 8.1-8.26 (m, 2H, Ar-H) 
|R (KBr, cm- 1 ):"l680 (s), 1660 (s), 1610 (s), 785 (m) 
MS (m/e): 423 (M*), 391 (M*-CH 3 OH) 



Anal. Calcd.: 


C, 50.97; 


H, 2.85; 


N ( 3.30 


Found: 


C. 50.86; 


H, 2.86; 


N, 3.33 



10 



IS 



MP. 157-158 C. 

2-K4-Bro mo-2-fluorophenyl^ 

— """ Ethyl Ester 



NMR (DMSOde, 400 MHz): 6 [1.07 (t), 1.4 (t) ( 3H, -COaCHaCHa, tautomeric], [3.82 (s), 3.83 <s), 3H, -OCH3, 
tautomeric], [4.1 <q). 4.46 (q), 2H. -^CH^CHa, tautomeric]. [5.05 (dd), 5.3 (s) ; teutomeric) ; ^-NCH*- ] 5.25 
(s) 8.2 (brs), 1H t Ar-CH-. ArCH = C-OH], [7.1 (t), 7.2 (t), tautomeric, 1H, Ar-H], 7.35-7.4 (m, 3H, Ar-H), [7.58 
20 (d), 7.62 (d), tautomeric: 1 H t Ar-H], [7.56 (d). 8.41 (d) tautomeric, 1 H, Ar-H] 
IR (KBr, cm" 1 ): 3450 (s), 1680 (s). 1620 (s), 1610 <s) 
MS (m/e): 440 (M + ), 403 (M*-EtOH> 
MP. 139-140* C. 

25 6-Bromo-1 ,2,3,4-tetrahydro-2-methyH ,3-dioxo-4-isoquinolinecarboxylic Acid Mettyl Ester 



30 



NMR (DMSO-de. 400 MHz): 6 [3.2 (s). 3.42 (s), 3H, tautomeric, N-CHa], [3.7 <s). 401 (s ) 3H . ta utomeric 
-CO2CH3], [5.33 (s). 1H, tautomeric, Ar-CH-], [7.5 (dd), 7.8 (dd). tautomeric. 1H. Ar-H], [8.0 (d), 8.08 (d), 
tautomeric. 1H, Ar-H], [8.51 (d), 7.63 (d). tautomeric, 1H, Ar-H] 
IR (KBr, cm" 1 ): 1665 (s), 1590 (s), 780 (m) 
MS (m/e): 311 (M*) 



35 



Anal. Calcd.: 


C, 46.18; 


H, 3.23; 


N, 4.49 


Found: 


C, 45.83; 


H, 2.77; 


N, 4.38 



MP. 190-191 C. 

40 

EXAMPLE 7 



45 (R)-( + )-2-[(4-Bromo-2-fluorophenyl)methyl]spiro[isoqulnoline-4(1 H) t 3'-pyrrolidlne]-1 ,2 ,3,5 -tetrone; 
(S).(-)-2-[(4-Bromo-2-fluorophenyl)methyl]splro[lsoquinoline-4(1H).3 -pyrrolidine]^ .2 .3.5 -tetrone 



50 



Step k) Preparation of 2-[(4-Bromo-2-fluorophenyl)rnethyl]-1 A3,4-tetrahydro-1 ,3-dioxo-4-isoquinolinecarbox- 
ylic Acid Menthyl Ester 

To a cold (-78*0) solution of 2-[(4-bromo-2-fluorophenyl)methyl]-1,3(2H, 3H)-isoquinollnedion9 (9.0 g. 
25 86 mmol) In anhydrous THF (120 mL) was added lithium bis(trimethylsilyl)amlde (1.0 M solution In THr, 
56 91 mL. 56.91 mmol), dropwise over a 10 minute period. After stirring for 3 hours. (-)menthyl chlorofor- 
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mate (8.48 mL, 38.79 mmol) was added and the reaction was allowed to warm up to room temperature. The 
mixture during that period turned a dark color. It was stirred an additional 30 minutes and quenched with 
H 2 0. The dark solution was poured into H 2 0, acidified with HCI (2N) and extracted with EtOAc. The organic 
extracts were dried over MgSO*. Evaporation and purification by flash chromatography on acid-washed 

5 silica gel (5% H 3 PO* in MeOH) gave a clear oil (10.2 g). 

NMR (DMSO-ds, 200 MHz): 5 0.3-1.9 (m, 18H, menthyl), 4.3-4.6 (m, 1H, -C0 2 CH-) ( 5.0-5,35 (m, 3H. -NCH 2 - 
, ArCHC0 2 -), 7.1-7.8 (m t 6H, Ar-H), 8.2-8.5 (m, 1H. Ar-H) 
IR (cm- 1 ): 1780 <s), 1740 (s) +) 1690 (s), 835 (m) 
MS (m/e): 529 (M*) ( 391 (M*-menthyl). 

10 The following compound was prepared in substantially the same manner as that of Example 7 f Step k). 

2-[(4-Bromo-2-fluorophenyl)methyi]-6-fluoro-1 > 2.3 t 4-tetrahydro-1>dloxo-4-lsoqulno»necarboxyHc 
""""" Acid Menthyl Ester 

75 

NMR (DMSO-de, 200 MHz): 5 0.3-2.2 (m ( 18H, menthyl), 4.4-4.7 (m, 1H, -C0 2 CH-). 5.0-5.4 (m, 2H f -NCH 2 -), 
7.1-7.6 (m, 4H, Ar-H), 8.1-8.3 (m, 2H ( Ar-H) 
IR (KBr, cm" 1 ): 3440 (m), 1690 (s). 1620 (s) 
20 MS (m/e): 547 (M*), 409 (M*-menthyl). 

Step I) Preparation of 2-[(4-Bromo-2-fluorophenyl)methyl]-1 t 2.3,4-tetrahydro-4-(menthoxycarbonyl)-1 ,3- 
dioxo-4-isoquinolineacetic Acid 1,1-Dimethylethyl Ester 

25 To a mixture of 2-[(4-bromo-2-fluorophenyl)methyl]-1 t 2,3,4-tetrahydro-1 ,3-dioxo-4-lsoquinoline carboxylic 
acid menthyl ester (7.62 g, 14.37 mmol), K 2 C0 3 (3.96 g. 28.74 mmol) in^DMF (100 mL) was added tert- 
butyl bromoacetate (4.64 mU 28.74 mmol). The mixture was stirred at 85* C for 2 hours, poured into H 2 0 
(1000 mL) and extracted with EtOAc. The organic extracts were dried over MgSO*. Evaporation and 
purification by flash chromatography (hexane/EtOAc:4/1) gave a clear oil (6.9 g, diastereomeric mixture). 

30 The two diastereomers were separated by preparative HPLC on prep. Pac silica column, (u poraSi/125 A, 
15-20 usiiica) by elution with hexane/CH 2 CI 2 to give the iess polar A-diastereomer as a white solid (2.4 g) 
and the more polar diastereomer B as a clear oil (2.2 g). The diastereomeric purity was determined by 
analytical HPLC, on Dynamax silica 25 cmx4.1 mm and was found to be greater than 99% for both 
diastereomers. 

35 Spectroscopic Data: Less Polar A-Diastereomer 

NMR (DMSO-de, 400 MHz): 5 0.42 (m, 1H, menthyl), 0.56 (d, J = 7.4 Hz, 3H, -CHCH3), 0.64 (d, J = 7.4 Hz, 
3H, -CHCH3), 0.72 (d, J = 6.2 Hz, 3H, -CHCH3), 0.92-0.97 (m, 2H, menthyl), 1.05 [s, 9H, -C(CH 3 ) 3 ], 122-1.39 
(m, 3H, "menthyl). 2.5-2.6 (m, 2H, menthyl), 3.55 (dd, J = 17.02 Hz, 2H, -CH 2 CQ 2 -), 4.46 (m, 1H, -OCH-), 
5.10 (dd, J = 15.02 Hz, 2H, -NCH2-), 72 (t ( J = 8.16 Hz, 1H, Ar-H), 7.33 (dd, J = 8.44 Hz, 1.7 Hz, 1H, Ar-H), 

40 7.53 (dd, J = 9.7 Hz, 1 .85 Hz, 1 H ( Ar-H), 7.6-7.77 (m. 2H, Ar-H), 7.79 (dt, J = 7.67 Hz, 1 .35 Hz, 1 H, Ar-H). Q2 
(dd, J = 7.77 Hz, 1 .0 Hz, 1 H, Ar-H) 
IR (KBr, cm" 1 ): 1715 (s), 1670 (s), 735 (m) 
MS (m/e): 644 (M + H) + , 587 [M + H-C(CH 3 ) 3 ] + 
M.P. 50-51*0. 

45 Spectroscopic Data: More Polar B-Diastereomer 

NMR (DMSO-de, 400 MHz): 5 0.1 (d, J =8.6 Hz, 3H, -CHCH3), 0.15 (m, 1H, menthyl), 0.42 (d. J = 6.6 Hz, 
3H, -CHCH3), 0.58-0.61 (m, 1H, menthyl). 0.64-0.9 (m, 3H, menthyl), 0.78 (d, J =6.2 Hz, 3H, -CHCHa), 1.04 
[s. 9H, -C(CH 3 ) 3 ], 1.2-1.38 (m, 1H, menthyl), 1.4 (m, 1H, menthyl), 1.43-1.47 (m, 2H, menthyl), 3.54 (dd, 
J = 17.0 Hz, 2H, -CH 2 C0 2 -), 4.24 (m, 1H, -OCH-), 4.96 (d, J = 14.56 Hz, 1H, -NCH-), 5.32 (d, J = 14.56 Hz, 

so 1H, -NCH-), 7.29 (TT=7.96 Hz, 1H, Ar-H), 7.35 (dd. J = 8.31 Hz, 1.8 Hz, 1H, Ar-H), 7.53-7.55 (m, 2H. Ar-H), 
7.61 (dt*J=8.29 Hz, 0.9 Hz, 1H, Ar-H), 7.76 (dt J = 7.65 Hz, 1.4 Hz, 1H, Ar-H), 8.22 (dd, J=7.85 Hz, 1,2 Hz, 
1 H, Ar-H) 

IR (CHCI 3( cm- 1 ): 1715 (s), 1670 (s) 

MS (m/e): 643 (M + ), [M* + H-C(CH 3 ) 3 ], 449 [M* + H-C(CH 3 ) 3 -menthyl]. 
65 The following compounds were prepared in substantially the same manner as that of Example 7, Step 
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2-[( 4-Bromo-2-fluorophenyl)methyq-6-fluoro-1,2,3,4-tetrahy<lro-4-(menthoxycarbonyl)-1,3-dloxo-4- 
; isoquinoline Acetic Acid 1,1-Olmethylethyl Ester" 



5 Less Polar Diastereomer: A-Diastereomer 

NMR (DMSO-ds, 400 MHz): 6 0.54 (d, J = 6.86 Hz, 3H, -CHCHs). 0.S5 (m, 1H, menthyl). 0.65 (d. J = 6.97 Hz, 
3H, -CHCH 3 ), 0.74 (d, J =6.38 Hz, 3H, -CHCHs). 0.8-0.96 (m. 3H, menthyl). 1.09 [s. 9H, -C(CH 3 ) 3 1, 1.23-1.4 
(m, 3H, menthyl). 1.5 (m, 2H. menthyl), 3.5 (d, J = 17.4 Hz. 1H, -CH 2 CQ 2 -). 3.73 (d. J = 17.4 Hz, 1H, 
-CH 2 C02-), 4.46 (dt, J = 10.7 Hz, 4.23 Hz, 1H, -OCH-). 5.1 (dd. J = 15.0 Hz. 2H. -NOV). 7.2 (t, J = 8.1 5 Hz, 

10 IhCAr-H). 7.33 (dd. J = 8.3 Hz, 1 .76 Hz. 1 H, Ar-H), 7.48 (dt. J = 8.52 Hz. 2.4 Hz. 1 H, Ar-H). 7.54 (dd. J = 9.75 
Hz, 1.85 Hz, 1H, Ar-H). 7.61 (dd. J=9.58 Hz. 2.46 Hz. 1H. Ar-H), 8.27 (dd, J = 8.81 Hz, 5.8 Hz. 1H, Ar-H) 
IR (KBr, cm" 1 ): 1750 (s), 1730 (s), 1680 (s), 1620 (s) 

MS (m/e): 662 (M + H)\ 606 [M + H-C(CH 3 )3l, 468 ([M + H-C(CH 3 )a-rnenthyl], 424 [M + H-C(CH 3 ) 3 -menthyl- 
CO2] 



Anal. Calcd.: 


C, 59.82; 


H. 5.78; 


N, 2.11 


Found: 


C, 60.19; 


H, 5.72; 


N, 2.13 



M.P. 54-55* C. 

More Polar Diastereomer: B-Diastereomer 

NMR (DMSO-ds. 400 MHz): « 0.15 (m, 1H, menthyl), 1.73 (d, J = 6.87 Hz. 3H. -CHCH3). 0.45 (d, J = 6.92 Hz, 
3H -CHCH 3 ). 0.6-0.75 (m. 2H, menthyl). 0.77 (d. J =6.55 Hz, 3H, -CHCH3). 0.8-0.95 (m. 2H). 1 .09 [s, 9H, C- 

« (CH 3 ) 3 ],T2-1.35 (m, 1H), 1.4-1.56 (m, 3H. Ar-H). 3.5 (d, J = 17.36 Hz. 1H. -CH2CO2-). 3.7 (d. J = 17.36 Hz, ' 
1H - -CH2CO2-). 4.27 (dt, J = 10.54 Hz. 6.61 Hz. 1H. -OCH-). 5.0 (d. J = 14.67 Hz, 1H, -NCH2-), 5.3 (d, 
jJltfiTHz, 1H , -NCH2-). 7.28 (t. J = 8.0 Hz. 1H. Ar-H). 7.36 (dd. J =8.34 Hz. 1.75 Hz. 1H, Ar-H). 7.50 (dt, 
J = 8.5 Hz, 2.5 Hz. 1HTAr-H), 7.54 (dd, J =9.61 Hz, 1.85 Hz. 1H, Ar-H). 7.6 (dd, J = 9.57 Hz, 2.38 Hz, 1H, Ar- 
H), 8.3 (dd, J = 8.83 Hz, 5.8 Hz. 1 H. Ar-H) 

00 ?R (KBr. cm"'): 1745 (s). 1725 (s), 1680"(s). 1610 (s) 

MS (m/e): 662 (M+H) , 606 [M + H-C(CH 3 ) 3 ], 468 [M + H-C(CH 3 )3-menthyl], 424 [M + H-C(CH 3 )3-mentnyl- 

CO2} 



35 



Anal. Calcd.: 


C, 59.82; 


H.5.78; 


N.2.11 


Found: 


C t 59.91; 


H, 5.55; 


N, 2.20 



M.P. 49-50* C. 

40 

Step m) Preparation of 2-[(4-Bromch2-fiuorophenyl)methyl]^^ 
dioxo-4-isoquinolineacetic Acid (A-Diastereomer) 

A mixture of 2-[(4-bromo-2-fluorophenyl)methyi}-1 ^.^tetrahydro-^fmenthoxycarbonylhl^dioxo-^ 
45 isoquinolineacetic acid 1,1-dimethylethyl ester (less polar, A-diastereomer, 7.0 g. 10.87 mmol), CH 2 CI 2 (60 
mL) and CF 3 C0 2 H (15 mL) was stirred at room temperature for 5 hours. The volatiles were removed in 
vacuo and the residue was purified by flash chromatography on acid-washed silica gel (5% H 3 PO* in 
MeOH), to give a white solid (6.0 g). 

NMR (DMSO-ds, 400 MHz): 5 0.5 (q, J=7.4 Hz, 1H, -CHCH 3 ), 0.58 (d, J = 6.6 Hz, 3H, -CHCHs), 0.66 (d. 
60 J=66 Hz, 3H, -CHCHa), 0.71 (d, J=7.4 Hz, 3H, -CHCH 3 ), 0.82-1.05 (m, 3H, menthyl), 1.2-1.56 (m, 5H, 
menthyl), 3.6 (dd. J^17.65 Hz. 2H. -CH 2 C0 2 H), 4.46 (dt, 10.67 Hz. 3.9 Hz, 1H, -OCH-), 5.1 (dd, J = 15.2 Hz, 
2H, -NCH 2 -), 7.17 (t. J =8.2 Hz, 1H, aTH), 7.3 (dd, J = 8^8 Hz, 1.7 Hz, 1H. Ar-H), 7.53 (dd, J =9.8 Hz, 1.9 
Hz, 1H7AF-H), 7.6 (m, 2H. Ar-H). 7.77 (dT, J = 7.64 Hz, 1.4 Hz, 1H, Ar-H), 8.17 (dd, *l = 8.16 Hz, 1.5 Hz, 1H, 
Ar-H) ~ 

66 IR (KBr, cm" 1 ): 3350-2700 (br), 1745 (s), 1720 (s), 1675 (s), 745 (m) 
MS (m/e): 587 (M + ), 449 (M*-menthyl) 
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Anal. Calcd.: 


C, 59.19; 


H f 5.31; 


N, 2.38 


Found: 


C, 59.30; 


H, 4.99; 


N, 2.28 



M.P. 79-80* C. 

The following compound was prepared in substantially the same manner as that of Example 7, Step m). 



2-[(4-Bromo-2-fluorophenyl)methyg-6^ 

isoqulnollneacetic Acid (A-Diastereomer) 



NMR (DMSO-d 6 , 400 MHz): S 0.51 (m, 1H, menthyl), 5.5 (d, J = 6.92 Hz, 3H, -CHCHa), 0.68 (d, J = 6.96 Hz ( 
3H, -CHCHa), 0.69 (m, 1H, menthyl), 0.74 (d, J = 6.46 Hz, 3H, -CHCH 3 ), 0.8-1.0 (m, 2H, menthyl), 1.25-1.4 
(m, 3H, "menthyl), 1.5 (m, 2H, menthyl), 3.55 (d, J = 17.9 Hz, 1H, -CH 2 CQ 2 H), 3.77 (d, J = 17.9 Hz, 1H t 
-CH 2 C0 2 H), 4.46 (dt f J = 10.81 Hz f 4.51 Hz. 1H, -OCH-), 5.07 (dd ( J= 15.2 Hz, 2H, -NOV), 7.15 (t, J=8.24 
hETlH, Ar-H), 7.3.1 (dd ( J = 8.35 Hz, 1.82 Hz, 1H, Ar-H), 7.46 (dt, J = 8.49 Hz, 2.49 Hz, 1H, Ar-H), 7.54 (dd, 
J =9.77 Hz t ".87 Hz, 1H, Ar-H), 7.61 (dd. J = 9.65 Hz, 2.45 Hz, 1H, Ar-H), 8.25 (dd, J =8.8 Hz, 5.87 Hz, 1H, 
Ar-H), 1 2.75 (brs, 1 H, -C0 2 H) 

IR (KBr, cm- 1 ): 3450-2700 (br), 1745 (s), 1720 (s), 1680 (s), 1610 (s) 
MS (m/e): 606 (M + H) + , 468 (M + H-menthyl) 



Anal. Calcd.: 


C, 57.43; 


H, 4.99; 


N t 2.31 


Found: 


C, 57.40; 


H, 4.76; 


N, 2.35 



M.P. 84-85 *C, 

Step n) Preparation of 2-[(4-Bromo-2-fluorophenyl)methyl]-1 > 2,3,4-tetrahydro-4-(menthoxycarbonyl)-1,3- 
dioxo-4-isoquinoiineacetic Acid (B-Diastereomer) 

A mixture of 2-[(4-bromo-2-fluorophenyl)methylH,2,3^ 
isoquinoiineacetic acid 1,1-dimethylethyl ester (more polar, B-diastereomer, 6.8 g, 10.56 mmol), CH 2 CI 2 (80 
mL) and CF3C0 2 H (20 mL) was stirred at room temperature for 5 hours. The volatiles were removed in 
vacuo and the residue was purified by flash chromatography on acid-washed silica gel (5% H3PO* in 
MeOH) to give a white solid (5.81 g). 

NMR (DMSO-dc, 400 MHz): 5 0.16 (d, J=6.6 Hz, 3H, -CHCH3), 0.22 (q. J = 7.2 Hz, 1H, -CHCH3), 0.42 (d, 
J = 6.6 Hz, 3H, -CHCH 3 ), 0.6 (m, 1H, menthyl), 0.8 (d, J =7.2 Hz. 3H, -CHCHa), 0.7-0.95 (m, 4H, menthyl), 
1.25 (m. 1H. menthyT). 1.42 (m, 1H, Ar-H), 1.45-1.48 (m, 2H, menthyl), 3.6 (dd, J = 17.75 Hz, 2H, 
-CH 2 C0 2 H), 4.25 (dt, J = 10.7 Hz, 3.2 Hz, 1H, -OCH-), 5.0 (dd. J = 14.7 Hz, 2H t -NCH 2 -), 7.27 (t, J = 8.05 Hz. 
l7CAr-H), 7.34 (dd, J = 8.28 Hz, 1.7 Hz, 1H, Ar-H), 7.53-7.61 (m. 3H, Ar-H), 7.74 (dt. J = 7.65 Hz, 1.3 Hz, 1H, 
Ar-H), 872 (dd, J = 7.86 Hz, 1 .1 6 Hz, 1 H, Ar-H) 
IR (KBr, cm- 1 ): 3350-2700 (br), 1745 (s), 1720 (s), 1675 (s) t 745 (m) 
MS (m/e): 588 (M + H)\ 450 (M + H-menthyl) 



Anal. Calcd.: 


C, 59.19; 


H, 5.31; 


N.2.38 


Found: 


C, 59.40; 


H, 5.08; 


N, 2.22 



M.P. 132-133* C. 

The following compound was prepared in substantially the same manner as that of Example 7, Step n). 



2-I(4-Bromo-2-fluorophenyl)methyq-6^^ 

isoqulnollneacetic Acid (B-Diastereomer) 
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NMR (DMSO-de, 400 MHz): S 0.19 (d, J =6.89 Hz, 3H, -CHCH3), 0.23 (m, 1H. menthyl), 0.45 (d, J =6.92 Hz, 
3H. -CHCHs), 0.6 (m. 1H, menthyl), 0.72 (m, 1H, menthyl), 0.77 (d, J = 6.52 Hz. 3H, -CHCH3), 0.8-0.9 (m. 

s 2H. merithyT). 1 .3 (m. 1 H, menthyl), 1 .42 (m, 1 H, menthyl). 1 .5-1 .54 (m, 2H. menthyl). 3.52 (d, J = 1 7.92 Hz. 
1H -CH 2 C0 2 H), 3.75 (d. J = 17.92 Hz, 1H. -CH 2 C0 2 H), 4.28 (dt, J = 10.6 Hz, 4.24 Hz, 1H. -OCH-). 4.93 (d. 
J='l4J5 Hz. 1H, -NCH 2 -), 5.29 (d, J= 14.75 Hz. 1H. -NCH2-), 7.25 (t. J=8.09 Hz, 1H, ArH), 7.34 (dd, 8.27 
Hz, 1.74 Hz. 1H, Ar-HT7.46 (dt. J = 8.57 Hz, 2.4 Hz, 1H, Ar-H), 7.53 (dd. J = 9.62 Hz. 1.84 Hz, 1H, Ar-H), 
7.58 (dd. J =9.6 Hz, £42 Hz. 1H. Ar-H), 8.26 (dd, J = 8.85 Hz, 5?87 Hz. 1H, Ar-H). 12.75 (brs, 1H, -COs-H) 

10 IR (KBr. cm" 1 ): 3450-2700 (br). 1750 (s), 1725 (s). 1680 (s). 1615 (s) 
MS (m/e): 606 (M + H)*. 468 (M + H-menthyl), 424 (M + H-menthyl-C0 2 ) 
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Anal. Calcd.: 


C, 57.43; 


H, 4.99; 


N, 2.31 


Found: 


C ( 57.09; 


H, 4.72; 


N. 2.34 



M.P. 79-80 *C. 

20 step o) Preparation of 4-(2-Amino-2-oxoe%l)-2-[(4-bromc^ 
dioxo-4-isoquinoIinecarboxylic Acid Menthyl Ester (A-Oiastereomer) 

A mixture of 2-[(4*romo-2-fluoropheny0m 
isoquinolineacetic acid (A-diastereomer, 5,5 g, 9.35 mmol) and SOCfe (30 mL) was refluxed for 2 hours. The 

25 volatiles were removed in vacuo and the acid chioride was dissolved in THF (20 ml). In a second flask was 
placed a freshly preparedTlaturated NH 3 /THF solution (100 mL) and the contents of the first flask were 
added slowly. After the addition, the mixture was stirred for 15 minutes, poured into H 2 0 (500 mL), acidified 
with HCI (2N) and extracted with EtOAc. The organic extracts were dried over MgSO*. Evaporation and 
purification by flash chromatography (hexane/EtOAc, 1/1) gave a while solid (4.86 g). 

30 NMR (DMSO-ds. 400 MHz): 5 0.44 (q, J = 7.4 Hz, 1H, -CHCH 3 ), 0.57 (d, J = 6.6 Hz, 3H, -CHCHs), 0.64 (d. 
J = 6 6 Hz, 3H, -CHCH 3 ), 0.71 (d, J = 7.4 Hz, 3H, -CHCHs), 0.84-1.04 (m. 3H, menthyl), 1.2-1.4 (m, 2H, 
menthyl), 1.42-1.58 (m73H, menthyl), 3.47 (dd, J = 16.57 Hz, 2H, -CH 2 CONH 2 ), 4.46 (dt, J = 10.7 Hz, 3.9 Hz, 
1H -OCH-), 5.05 (dd, J = 15.4 Hz, 2H, -NCH 2 -), 6.87 (s, 1H, -CONH-), 7.27 (m, 2H, Ar-H), 7.43 (d, J=7.8 Hz, 
1h! Ar-HT, 7.55 (m, 3H, Ar-H, -CONH-), 776"(dt, J =7.6 Hz, 1.1 Hz, 1H, Ar-H), 8.13 (dd, J = 7.85 Hz, 1.1 Hz, 

35 1 H, Ar-H) 

IR (KBrTcm- 1 ): 3450 (s), 3320 (s), 1730 (s), 1715 (s), 1670 (s), 745 (m) 
MS (m/e): 587 (M + H)*, 449 (M + H-menthyl) 



Anal. Calcd.: 


C, 59.29; 


H, 5.49; 


N, 4.77 


Found: 


C, 59.29; 


H, 5.40; 


N, 4.74 



ivi.r. an-w v/. 

45 The following compound was prepared in substantially the same manner as that of Example 7, Step o). 
4»(2-Amlno-2H«oettyt)»2^ 

isoqulnolinecarboxylic Acid Menthyl Ester (A-Plastereomer) 

50 

NMR (DMSO-ds , 400 MHz): 5 0.48 (m, 1 H, menthyl), 0.55 (d, J = 6.89 Hz, 3H, -CHCHa), 0.68 (d, J = 6.99 Hz, 
3H -CHCHs). 0.7 (m, 1H. menthyl), 0.74 (d, J = 6.44 Hz, 3H, -CHCHa), 0.84-1.0 (m, 2H t menthyl), 1.25-1.4 
(m, 3H ( ifi5rrthyl), 1.45-1.49 (m, 2H, menthyl), 3.45 (d, J = 16.6 Hz, 1H, -CH 2 CONH 2 ), 3.57 (d, J = 16.6 Hz, 
66 1H -CH 2 CONH 2 ), 4.47 (dt, J = 10.71 Hz, 42 Hz, 1H r -OCH-). 5.1 (dd, J = 15.35 Hz, 2H, -NCHa-), 6.93 (s, 1H, 
-COOT 7.22-7.3 (m. 2H. Ar-H), 7.35 (dd, J =9.48 Hz, 2.43 Hz, 1H, Ar-H), 7.44 (dt, J =8.55 Hz. 2.40 Hz. 
1H.7FR). 7.51 (s, 1H. -CH 2 CONH2), 7.53 (dd, J = 9.66 Hz, 1.6 Hz, 1H, Ar-H). 8.21 (dd. J = 8.79 Hz, 5.85 Hz, 
1H, Ar-H) 
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IR (KBr, cm" 1 ): 3450 (s), 3380 (s), 1750 (s), 1725 (s), 1675 (s), 1610 (s) 
MS (m/e): 605 (M + H)*. 467 (M + H-menthyl), 423 (M + H-menthyl-C0 2 ) 



Anal. Calcd.: 


C, 57.53; 


H. 5.16; 


N, 4.63 


Found: 


C, 57.52; 


H, 4.99; 


N, 4.58 



M.P. 93-94 - C. 

10 

Step p) Preparation of 4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fiuora^ 
dioxo-4-isoquinolinecarboxylic Acid Menthyl Ester (B-Diastereomer) 

A mixture of 2-[(4-bromch2-f1uorophenyl)methy^ 

*s isoquinolineacetic acid (B-diastereomer, 5.5 g, 9.35 mmol) and SOCb (30 mL) was refluxed for 2 hours. The 
volatiles were removed in vacuo and the residue was dissolved in THF (20 mL), In a second fiask was 
placed a freshly prepare!!, saturated NH3/THF solution (100 mL), and the contents of the first fiask were 
added slowly. After the addition, the mixture was stirred for 15 minutes, poured into H2O (500 mL), acidified 
with HCI (2N) and extracted with EtOAc. The organic extracts were dried over MgSO*. Evaporation and 

20 purification by flash chromatography (hexane/EtOAc, 1/1) gave a white solid (4.75 g). 

NMR (DMSO-de, 200 MHz): 5 0.14 (d f J = 6.6 Hz. 3H, -CHCH3), 0.25 (m, 1H, menthyl), 0.4 (d, J = 6.8 Hz, 
3H, -CHCH 3 ), 0-6 (m, 3H, menthyl), 0.77 (d, J = 7.0 Hz, 3H, -CHCH 3 ), 1.3-1.6 (m, 5H, menthyl), 3.49 (dd, 
J = 16.6 HT2H, -CH 2 CONH 2 ), 4.3 (dt, J = 10.6 Hz, 3.8 Hz, 1H, -OCH}, 4.9 (d, J = 14.6 Hz, 1H, -NCH-), 5.26 
(d t J = 14.6 Hz, IHT^NCH-), 6.85 (s, 1H, -CONH), 7.31 (m, 2H, Ar-H), 7.4 (d. J = 7.4 Hz, 1H. Ar-H), 7.5-7.6 

25 (m, 3H, Ar-H, -CONH-). 7.7 (dt, J = 7.4 Hz. 2.0 Hz, 1 H, Ar-H), 8.1 4 (dd, J = 7.4 Hz ( 1 .6 Hz, 1 H, Ar-H) 
IR (KBr, cm"'): 3460 (s). 3315 (s), 1735 (s), 1715 (s), 1675 (s), 745 (s) 
MS (m/e): 587 (M + H\ 449 (M + H-menthyl) 



Anal. Calcd.: 


C, 59.29; 


H ( 5.49; 


N, 4.77 


Found: 


C, 59.40; 


H, 5.39; 


N.4.76 



M.P. 151-152* C. 

The following compound was prepared in substantially the same manner as that of Example 7, Step p). 



4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-flw^ 

isoquinoilnecarboxylic Acid Menthyl Ester (B-Diastereomer) 

40 

NMR (DMSO-de, 400 MHz): S 0.19 (d, J = 6.89 Hz. 3H, -CHCH3). 0.21 (m, 1H, menthyl), 0.45 (d, J = 6.95 Hz, 
3H, -CHCH3), 0.6 (m, 1H, menthyl), 0.7 (m. 1H, menthyl), 0.78 (d, J=6.52 Hz, 3H, -CHCH3), 0.8-0.9 (m, 2H, 
menthyl), 1.3 (m, 1H, menthyl), 1.43 (m, 1H, menthyl), 1.5-1.57 (m, 2H. menthyl), 3.43 (d, J = 16.67 Hz, 1H, 
46 -CH 2 CONH 2 ), 3.55 (d, J = 16.67 Hz, 1H, -CH 2 CONH 2 ), 4.3 (dt, J = 10.49 Hz. 6.42 Hz, 1H, -OCH-), 4.9 (d, 
J=T4.78 Hz, 1H, -NCH 2 -), 5.3 (d. J = 14.78 Hz, 1H, -NCH 2 -), 6.09 (s, 1H, -CONH 2 ), 7.26-7.34 (m, 3H, Ar-H), 
7.43 (dt. J = 8.57 Hz7£43 Hz, 1H f Ar-H), 7.50 (s, 1H, -CONH 2 ), 7.53 (dd, J = 9.6 Hz, 1.73 Hz, 1H, Ar-H), 8.24 
(dd, J = 8.81 Hz, 5.9 Hz, 1 H, Ar-H) 

IR (KBr, cm" 1 ): 3485 (s), 3360 (s), 1740 (s), 1730 (s), 1685 (s), 1675 (s), 1615 (s) 
60 MS (m/e): 605 (M + H)*, 467 (M + H-menthyl), 423 (M + H-menthyl-C0 2 ) 



Anal. Calcd.: 


C, 57.53; 


H, 5.16; 


N, 4.63 


Found: 


C, 57.62; 


H, 4.89; 


N, 4.58 



M.P. 111-112*C. 
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Step 9) Preparation of (S)-(-)-2-[(4-Brorno-2-fluorophenyl)methyl]splro[isoquinoline-4(1H),3'-pyrrolidlne]- 
1,2',3.5(2H)-tetrone 

To a cold (-78*0 solution of 4^2-amino-2-oxoethyl)-2-[(4-brorno-2-fluorophenyl)methyl]-1 .2.3,4- 
tetrahydro-1.3-dioxo-4- isoqulnolinecarboxylic acid menthyl ester (A-diastereomer, 3.5 g. 5.96 mmol) in 
anhydrous THF (80 mL) was added lithium bis(trlmethylsilyl)amide (1.0M in THF, 5.96 mL. 5.96 mmol) 
dropwise over a 5 minute period. After stirring at -78* C for 20 minutes, the reaction was quenched with HCI 
(2N) and the mixture was poured Into H 2 0 and extracted with EtOAc. The organic extracts were dried over 
MgSO*. Evaporation and purification by flash chromatography on acid-washed silica gel (5% H3PCU in 
MeOH) gave a white solid, which was recrystallized once from ethyl ether (at -20 C) to yield a crystalline 
white solid (1.1 g). The enantiomeric purity was determined by analytical HPLC (Chiralcel OB) and was 
found to be greater than 99% (99.6% ee). 

NMR (DMSO-ds. 400 MHz): S 3.4 (dd. J = 18.35 Hz, 2H, -CH2CONH-), 5.06 (s, 2H, -NCH2-), 7.14 (t, J = 8.21 

Hz 1H Ar-H), 7.32 (dd, J = 8.34 Hz. 1.67 Hz, 1H, Ar-H), 7.53 (dd. J =9.83 Hz. 1.87 Hz. 1H. Ar-H), 7.6 (dt, 

J = 7.85 Hz,".03 Hz, 1H, Ar-H). 7.68 (d. J-7.76 Hz."lH, Ar-H). 7.77 (dt. J=7.53 Hz. 1.34 Hz. 1H, Ar-H), 

8.15 (dd. J = 7.88 Hz, 1.25 Hz, 1H, Ar-H). 12.01 (s. 1H, -CONHCO-) 

IR (KBr, cm"'): 3340 (s). 1735 (s). 1710 (s), 1675 (s). 1490 (m), 1340 (s). 810 (m). 755 (m) 

MS (m/e): 430 (M*). 387 (M*-CONH) 



20 



Anal Calcd.: 


C, 52.92; 


H t 2.80; 


N, 6.50 


Found: 


C, 53.01; 


H. 2.75; 


N, 6.45 



25 [«]g 5 = -63.3 (c = 1 .02, EtOAc) 

The following compound was prepared In substantially the same manner as that of Example 7, Step q). 



30 (S)-(-)-[2-[( 4-Bromo-2-tluorophenyl)methyO^-f1uoro1spiroDsoquinonne-4(1H) > 3 - pyrrolldlne]- 
— " 1,2 ,3,5 (2H)-tetrone ~ 



35 



40 




-CONHCO-) 

IR (KBf. cm- 1 ): 3325 (s). 1740 (s), 1715 (s). 1675 (s), 1335 (s) ( 710 (m) 
MS (m/e):449(M + H) + 



Anal. Calcd.: 


C, 50.80; 


H. 2.47; 


N f 6.24 


Found: 


C, 51.00; 


H, 2.64; 


N, 6.1 1 



45 



[off »-41.9(c = 1.0. EtOAc) 
M.P. 247-248' C. 

Step rt Preparation of (R)-(+)-2-[(4-Bromo-2-fluorophenyl)methyllspirotisoquinollne-4(1H),3'-pyrrolidine]- 
50 l,2'.3,5(2H)-tetrone 

To a cold (-78 'C) solution of 4-(2-amino-2-oxoethyl)-2-t(4-bromo-2-fluorophenyl)methylH, 2,3,4- 
tetrahydro-1.3-dioxo-4-isoquinoiinecarboxylic acid menthyl ester (B-diastereomer, 3.0 g, 5.11 mmol) in 
anhydrous THF (60 mL) was added lithium bls(trlmethylsilyl)amide (1.0M in THF, 5.11 mL. 5.11 mmol 
dropwise over a 5 minute period. After stirring at -78' C for 20 minutes, the reaction was quenched with HCI 
(2N) and the mixture was poured into H 2 0 and extracted with EtOAc. The organic extracts were dried over 
MgS0 4 . Evaporation and purification by flash chromatography on acid-washed silica gel (5% H 3 P04 in 
MeOH) gave a white solid, which was recrystallized once from ethyl ether (at -20 C) to yield a crystalline 
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white solid (1.2 g). The enantiomeric purity was determined by analytical HPLC (Chiralcei OB) and was 
found to be greater than 99% (99.2% ee). 

NMR (DMSO-de, 400 MHz): 5 3.4 (dd, J = 18.35 Hz, 2H ? -CHaCONH-), 5.06 (s, 2H t -NCHa-), 7.14 (t. J =8.21 
Hz, 1H, Ar-H), 7.32 (dd, J = 8.34 Hz, 1.67 Hz, 1H ( Ar-H), 7.5 (dd, J = 9.83 Hz, 1.87 Hz, 1H, Ar-H), 7.6 (dt, 
5 J = 7.85.Hz,~1.03 Hz, 1H, Ar-H), 7.68 (d,- J =7.76 Hz, 1H, Ar-H), 7.77 (dt, J = 7.53 Hz, 1.34 Hz, 1H, Ar-H), 
8.15 (dd, J =7.88 Hz, 1.25 Hz, 1H, Ar-H), 12.01 (s, 1H, -CONHCO-) 
IR (KBr, cm" 1 ): 3340 (s), 1735 (s), 1710 (s), 1675 (s), 1490 (m), 1340 (s) t 810 (m), 755 (m) 
MS (m/e): 430 (M*), 387 (M*-CONH) 



Anal. Calcd.: 


C, 52.92; 


H, 


2.80; 


N, 6.50 


Found: 


C, 52.75; 


H, 


2,54; 


N, 6.26 



15 [ a ]g5 = + 62.3 (c = 0.8, EtOAc) 
M.P. 175-176* C. 

The following compound was prepared in substantially the same manner as that of Example 7, Step r). 

2 0 (RH+H2*(4-Bromo-2-fluoro 
" (2H)-t9trone 



NMR (DMSO-de, 400 MHz): 5 3.43 (s t 2H, -CH 2 CONH-) t 5.05 (s, 2H, -NCH 2 -), 7.13 (t J = 8.26 Hz, 1H, Ar-H), 
2S 7.33 (dd, J = 8.3 Hz, 1.81 Hz, 1H, Ar-H), 7.47 (dt, J = 8.57 Hz, 2.4 Hz, 1H, Ar-H), 7.53 (dd. J = 9.8 Hz, 1.9 Hz, 
1H. Ar-H). 7.75 (dd, J = 9.8 Hz, 2.4 Hz, 1H, Ar-H), 8.22 (dd, J=8.8t Hz, 5^3 Hz, 1H, Ar-H), 12.0 (s, 1H. 
-CONHCO-) 

IR (KBr, cm" 1 ): 3325 (s), 1740 (s), 1715 (s), 1675 (s), 1335 (s), 710 (m) 
MS(m/e):449(M + H)* 



Anai. Calcd.: 


C, 50.80; 


H. 2.47; 


N, 6.24 


Found: 


C, 51.06; 


H. 2.64; 


N, 6.12 



[ a ]2s = + 40.4 (c = 1 .01 , EtOAc) 
M.P. 247-248 *C. 

EXAMPLE 8 



The crystals of (->-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoiine-4(1H),3 , -pyrrolidineh1,2' ) 3,5'- 
(2H)-tetrone, were obtained from ethyl ether. The data were measured at room temperature on a Nicolet 
R3m diffractometer using a crystal of dimensions 0.35x0.42x0.50 mm and Cuka (\ = 1.541 78A) radiation. An 
45 n refinement was carried out to determine the absolute configuration. The value for n refined to 1.04 for the 
structure with C(4)S stereochemistry indicating that to be the correct absolute stereochemistry [D. Rogers; 
Acta. Cryst. A37, 734, (1 981 )]. 



60 Claims 

1. A compound of formula (I) 



64 



EF 0 365 324 A1 



5 



10 




a) 



and analogues thereof wherein the fused benzene ring is replaced by a fused thiophene, pyridine or furan 
75 ring, wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower 
alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 6 
carbon atoms, dialkylamino wherein alkyl contains 1 to 6 carbon atoms, nitro, aryl, or aryl (lower alkyl) oxy 
wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms; R 3 is hydrogen, 
lower alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or halogen substituted aryl (lower alkyl) 
20 wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms, acyl or 
heterocyclic (lower alkyl) of structural formula 



26 




wherein R* is lower alkylene containing 1 to 3 carbon atoms; X is lower alkylene containing 1 to 3 carbon 
atoms, oxygen, sulfur or NH; Y and Z are independently oxygen or sulfur, M and W are independently 
carbonyl, thiocarbonyl, sulfonyl, sulfoxo or lower aikyfene containing 1 to 2 carbon atoms with the proviso 
that M and W are not both lower alkylene when X is nitrogen, or a pharmaceutical acceptable salt thereof. 
2. A compound according to claim 1 of formula (II) 



40 



45 




ai) 



wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower alkoxy 
containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 6 carbon 
atoms; R 3 is hydrogen, lower alkyl containing 1 to 6 carbon atoms; M and W are carbonyl or thiocarbonyl; n 
is 1 to 3, or a pharmaceutical^ acceptable salt thereof. 
3. A compound according to claim 1 of formula (II) 
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wherein R 1 and R 2 are independently hydrogen, alkyi containing 1 to 6 carbon atoms, halogen, lower alkoxy 
containing 1 to 6 carbon atoms, trifluoromethyl, lower alkythio wherein lower alkyl contains 1 to 6 carbon 
atoms; R 3 is aryl(!ower alkyl) or dihalogen substituted aryl(lower aikyl) wherein aryl contains 6 to 10 carbon 
atoms and lower aikyl contains 1 to 6 carbon atoms; M and W are carbonyl or thlocarbonyl; n is 1 to 3, or 
pharmaceutical^ acceptable salt thereof. 

4. A compound according to claim 1 of formula (III) 



25 



30 




wherein R 1 and R 2 are hydrogen or halogen; R 3 is lower aikyl containing 1 to 6 carbon atoms, benzyl or 

35 dihalogen substituted benzyl, or a pharmaceutically acceptable salt thereof. 
5. A compound according to Claim 1 which is one of the following: 
2-t(4-bromo-2-fluorophenyl)methy^ 
[2-[(4-bromo-2-fluorophenyl)methylh^^ 
[2-[(4-bromcH2-fluorophenyl)me^ 

40 2-[3,4-dichlorophenyi)methyl]spiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-tBtrone v 

2-[(4-bromo-2-fiuorophenyl)methyl>5-fiuoro]spiro[isoquinoline-4(1 H) ) 3'-pyrrolidine]-1 ,2 ,3,5 J2H)-tetrone, 
[2-[(4-bromo-2-fluorophenyl)methylh6-fluoro]spiro[lsoquinoline-4(1 H),3'-pyrrolidineh1 ,2' ,3,5 J2H)-tetrone, 
[2-[(4-bromo-2-fiuorophenyl)metW^ H),3'-pyrrolidine]-1 ,2,3,5 (2H)-tetrone ( 

[2-[(4-bromo-2-fiuorophenyl)methylh8-fiuorolspiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2 ,3,5 (2H)-tetrone v 

45 [6-bromo-2-[(4-bromo-2-fluorophenyl)methylh7-methoxy]-spiropsoquinoline-4(1 H),3'-pyrrolidineH ,2 ,3,5 - 

(2H)-tetrone. , , , 

[2-[(4-bromo-2-fiuorophenyl)methyl]-7-methoxy]spirotisoquinoline-4(1H) t 3 -pyrroiidine]-1,2 ,3,5 (2H)-tetrone, 
(RH + )-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H)3'-pyrrolidine]-1 ,2 ,3,5 (2H)-tetrone, 
(SH-)-2-[(4-bromo-2-fluorophenyl)methyllspiropsoquinoline-4{1 H),3'-pyrrolidtae]-1 ,2',3,5 (2H)-tetrone, 
so (R)-( + ).[(4-bromo-2-fluorophenyl)methy IJ-e-fluoroHplropsoquinoline^tl H) 1 3'-pyrrolidine>1 ,2 3,5 (2H)- 

tetrone, , , , 

(S)-{-)-[(2-[(4-bromo-2-fluorophenyl)methyl]-6-fluorohspiro[isoquinoline-4(1H),3 -pyrrolidineJ-1 ,2 ,3,5 (2H)- 

tetrone, t , , 

2-methylspiropsoquinoline-4<1 H),3 -pyrrolidine]-! ,2 .3,5 (2H);tetrpne, 
66 6-chloro-2-methy lspiropsoquinoline-4(1 H),3;pyrrolidine]-1 ,2'.3,5 (2H)-tetrone, 

6- bromc-2-me%lspiropsoquinoline-4(1H)^ 

7- chloro-2-methylspiro[isoquinoiine-4(1 H),3'-pyrrolidine}-1 ,2,3,5 (2H)-tetrone, 
2-ethylspiroPsoqulnollne-4(1 H) ( 3'-pyrrolidine]-1 ,2'3,5'(2H)-tetrone, 

66 



EP 0 365 324 A1 



2-propylspiro[isoquinoline-4(1 H) f 3-pyrrolidine]-1 &\$ t s' (2Hy\atom, 

2-butylspiro[lsoquinoline-4<1^^ or a pharmaceutical^ acceptable salt 

thereof. ^ n 

6. A compound as claimed in any one of Claims 1 to 5 when in the form of a pharmaceutical^ 

s acceptable ammonium alkali metal or alkaline earth metal salt. 

7. A process for preparing a compound of formula I as claimed in Claim 1 which comprises one of the 
following: 

a) cyclising an amide of formula (A) 




wherein R 1 , R 2 , R 3 , n, M 1 and W are as defined above and COOR 5 is an ester group, using a suitable base 
to give a compound of formula I wherein Y and Z are both oxygen and X is -(CH 2 ) 0 - wherein n is 1 to 3; 
b) reacting a compound of formula (B) 



30 




(B) 



wherein R\ R 2 . R 3 ,M and W are as defined above and X is O, S or NH and Z is 0 or S, with CYCl 2 wherein 
Y is 0 or S to give a compound of formula I wherein X is O, S or NH and Y and Z independently represent 

O or S; or 

(c) reacting a compound of formula (C) 



45 ^sGQOR 




(C) 
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wherein R 1 , R 2 , R 3 ,M, W ( n, Z and COOR 5 are as defined above using a suitable base to give a compound 
of formula I wherein Y is 0, Z is 0 or S and n is 1 to 3; or 
(d) reacting a compound of formula (D) 




(D) 



wherein R\ R 2 , R 3 ,M, W ( n, and COOR 5 are as defined above with strong base to give a compound of 
20 formula I wherein X is -(CH 2 )„-in which n is 1 to 3, and Y is S and Z is 0; or 
(e) cyclising a compound of formula 



25 



30 



35 




, wherein R\ R 2 , R 3 ( and C0 2 R 5 are as defined above and M and W are CH 2 , eg. using acetic acid/HBr to 
give a compound of formula I wherein X is CH 2 and Y and Z are both oxygen; or 
(f) reacting a compound of formula 




50 ■ • 

(F) 

wherein R\ R a , R 3 , M and W are as defined above with ammonium carbonate and an alkali metal cyanide 
65 to give a compound of formula I wherein X is -NH- and Y and Z are both oxygen; or 

(g) reacting a compound of formula (F) with successively hydrogen cyanide, thionyi chloride and 
thiourea to give a compound of formula (I) wherein X is S and Y and Z are both oxygen; or 

(h) reacting a compound of formula (F) with trimethylsilyl cyanide followed by HCI/alkanol and 
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phosgene or thiophosgene to give a compound of formula (I) wherein X is O or S and Y and Z are both 



oxygen. 

8. A process for preparing a compound of formula (XI) 



w 



75 




(XI) 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is aikyl containing 1 to 6 carbon atoms, aryi (lower aikyl) or 
dihalogen substituted aryl (lower aikyl) wherein aryl contains 6 to 10 carbon atoms and lower aikyl contains 
20 1 to 6 carbon atoms, which comprises: 

a) reacting the compound of formula (VI) 



25 



30 



35 



40 




(VI) 



wherein R\ R 2 . and R 3 are as defined above, with a base in a conventional solvent and subsequently 
adding a reactive carbomethoxylating agent to produce the compound of formula (VII) 



C0 2 Me 



(vn) 




45 wherein R\ R 2 , and R 3 are as defined above; 

b) reacting said compound of formuia (VII) with an inorganic base in a conventional solvent and 
subsequently adding tert-butyl bromoacetate to produce the compound of the formula (VIII) 



50 



55 
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w 




(VIII) 



75 wherein R\ R 2 , and R 3 are as defined above; 

c) hydrolyzing said compound of formula (Vill) with an organic acid in a conventional solvent to 
produce the compound of formula (IX) 



20 



25 



30 



35 



40 



C0 2 H 




(IX) 



wherein R\ R 2 , and R 3 are as defined above; 

d) reacting said compound of formula (IX) with a coupling agent in a conventional solvent and 
subsequently adding tetrahydrofuran ammonium solution to produce the compound of formula (X) 



CONH 2 




(X) 



50 



55 



wherein R\ R 2 , and R 3 are as defined above; 

e) reacting said compound of formula (X) with a base In a conventional solvent to produce the 
compound of formula (XI). 

9. A process according to claim 8 for the production of compounds of formula (XI), wherein R 1 and R 2 
are as defined in claim 8, and R 3 is alkyl containing 1 to 6 carbon atoms, wherein the compound of formula 
(X), wherein R 1 and R 2 are as defined above, R 3 is an alkyl, as defined above, is reacted with a base, such 
as lithium bis(trimethylsilyl)amide, in a conventional solvent to produce the compound of the formula (XI), 
wherein R 1 and R 2 are as defined above, and R 3 is an alkyl, as defined above. 

10. A process for preparing a compound of formula (VII) 
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20 



C0 2 Mc 




(VII) 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl(lower alkyl) or 
dihaiogen substituted ary ((lower alkyl) wherein aryi contains 6 to 10 carbon atoms and lower alkyl contains 1 
to 6 carbon atoms which comprises reacting the compound of formula (XII) 




(XII) 



wherein R 1 and R 2 are as defined above with dimethyl malonate and NaH in the presence of a catalytic 
25 amount of CuBr to produce the compound of formula (XIII) 



30 



35 



45 



Rl C0 2 Me 



R2 



C0 2 H 



(XUI) 



wherein R 1 and R 2 are as defined above and reacting said compound of formula (XIII) with thionyl chloride 
and subsequently adding tetrahydrofuran ammonium solution to produce the compound of formula (VII). 

11. A pharmaceutical composition comprising a compound of formula I or a pharmaceutical accept- 
able salt thereof as defined in any one of Claims 1 to 5 and a pharmaceutical^ acceptable carrier. 
40 12. A compound according to Claim 1 for use in the manufacture of a medicament for preventing or 
relieving neuropathy, nephropathy, retinopathy, or cataracts in a diabetic mammal. 



Claims for the following Contracting States: ES, GR 
1 . A process for preparing a compound of formula (I) 



so 



55 




R 2 



r l 



a) 
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70 



and analogues thereof wherein the fused benzene ring is replaced by a fused thiophene, pyridine or furan 
ring, wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower 
alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower aikylthio wherein lower alkyl contains 1 to 6 
carbon atoms, dialkylamlno wherein afkyl contains 1 to 6 carbon atoms, nitro, aryl, or aryl (lower alkyl) oxy 
wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms; R 3 Is hydrogen, 
lower alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or halogen substituted aryl (lower alkyl) 
wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms, acyi or 
heterocyclic (lower alkyl) of structural formula 




•R 4 - 



15 



20 



wherein R* is lower alkylene containing 1 to 3 carbon atoms; X is lower aikylene containing 1 to 3 carbon 
atoms, oxygen, sulfur or NH; Y and Z are independently oxygen or sulfur, M and W are independently 
carbonyl, thiocarbonyl, sulfonyl, sulfoxo or lower alkylene containing 1 to 2 carbon atoms with the proviso 
that M and W are not both lower alkylene when X is nitrogen, or a pharmaceutical^ acceptable salt thereof, 
which comprises one of the following: 

a) cyclising an amide of formula (A) 



25 



30 




nit 



(A) 



35 



40 



49 



wherein R\ R 2 , R 3 , n, M 1 and W are as defined above and COOR 5 is an ester group, using a suitable base 
to give a compound of formula I wherein Y and Z are both oxygen and X is -(CH 2 ) n - wherein n is 1 to 3; 
b) reacting a compound of formula (B) 



CZNH, 




50 



(B) 



wherein R\ R 2 , R 3 ,M and W are as defined above and X is O, S or NH and Z is 0 or S, with CYCI 2 wherein 
Y is O or S to give a compound of formula I wherein X is 0, S or NH and Y and Z independently represent 
0 or S; or 

(c) reacting a compound of formula (C) 
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OOR" 



(CH 2V/ CZNH2 





Nk 



10 



(C) 



T5 



wherein R 1 , R 2 , R 3 ,M, W, n, Z and COOR 5 are as defined above using a suitable base to give a compound 
of formula I wherein Y is 0, Z is 0 or S and n is 1 to 3; or 
(d) reacting a compound of formula (D) 



20 



25 



30 



SNH. 



COOR" 




(D) 



wherein R\ R 2 , R 3 ,M, W, n, and COOR 5 are as defined above with strong base to give a compound of 
35 formula I wherein Xis -(CH 2 ) n -in which n is 1 to 3, and Y is S and Z is 0; or 
(e) cyclising a compound of formula 



40 



45 



1 L-CN 



50 



66 



wherein R 1 , R 2 , ff, and CO2R 5 are as defined above and M and W are CH 2 , eg. using acetic acid/HBr to 
give a compound of formula I wherein X is CH 2 and Y and Z are both oxygen; or 
(f) reacting a compound of formula 
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R 



(F) 

wherein R\ R 2 , R 3 , M and W are as defined above with ammonium carbonate and an alkali metal cyanide 
to give a compound of formula I wherein X is -NH- and Y and Z are both oxygen; or 

(g) reacting a compound of formula (F) with successively hydrogen cyanide, thionyl chloride and 
thiourea to give a compound of formula (I) wherein X is S and Y and Z are both oxygen; or 

(h) reacting a compound of formula (F) with trimethyisilyi cyanide followed by HCI/alkanol and 
phosgene or thiophosgene to give a compound of formula (I) wherein X is O or S and Y and Z are both 
oxygen, 

2. A process according to claim 1 in which the compound prepared has the formula It 

O 



25 



30 




wherein R 1 and R 2 are Independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower alkoxy 
35 containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 6 carbon 
atoms; R 3 is hydrogen, lower alkyl containing 1 to 6 carbon atoms; M and W are carbonyl or thiocarbonyl; n 
is 1 to 3, or a pharmaceuticalty acceptable salt thereof. 

3. A process according to claim 1 In which the compound prepared has the formula 

40 

0 




wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower alkoxy 
containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 6 carbon 
55 atoms; R 3 is aryl(lower alkyl) or dihalogen substituted aryl(lower alkyl) wherein aryl contains 6 to 10 carbon 
atoms and lower alkyl contains 1 to 6 carbon atoms; M and W are carbonyl or thiocarbonyl; n is 1 to 3, or a 
pharmaceutical^ acceptable salt thereof. 

4. A process according to claim 1 in which the compound prepared has formula (III) 
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(in) 



T5 
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wherein R 1 and R 2 are hydrogen or halogen; R 3 is lower alkyl containing 1 to 6 carbon atoms, benzyl or 
dihalogen substituted benzyl, or a pharmaceutical^ acceptable salt thereof. 

5. A process according to Claim 1 which the compound of formula I prepared is one of the following: 
2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4{1 H^'-pyrrolidine]-! ,2 .3.5 (2H)-tetrone, 
[2-[(4-bromo-2-fluorophenyl)methyl^ 

[2-[(4-bromo-2-flu6rophenyl)methyl]-6-chloro]spiro(isoquinoline-4(1 H),3 -pyrrolidine]-! ,2 ,3,5 (2H)-tetrone, 
2-[(3,4-dichlorophenyl)methyl]spiro[isoquinoline-4(1H),3'-pyrrolidineh1,2 ,3,5 (2H)-tetrone, f 
2-[(4-bromo-2-fluorophenyl)methyl]-5-fluoro]spiro[isoquinoline-4{1H) l 3 ; pyrrolidine]-1 ,2 ,3,5 (2HHetrone, 
[2-t(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiroDsoqulnoline-4(1 H).3 -pyrrolidine]-! ,2 ,3,5 (2H)-tetrone, 
[2-[(4-bromo-2-fluorophenyl)methyl]-7-fluoroJspiro(isoquinoline-4-{1 H),3 -pyrrolidine]-! ,2 ,3,5 (2H)-tetrone, 
l2-[(4-bromo-2-fluorophenyl)methyl]-8-fluoro]spirotisoquinoiine-4(1 H),3 -pyrrolidine)-! ,2 ,3,5 (2H)-tetrone, 
[6-bromo-2-[(4-bromo-2-fluorophenyl)methylh7-methoxy]spiro[isoquinoline-4(! H),3 -pyrrolidine]-! ,28,3.5 - 

(2H)-tet rone i / ' ' 

[2-[(4-bromo-2-fluorophenyl)methyi]-7-methoxy]spiro[isoquinoline-4(! H),3 -pyrrolidine]-! ,2 ,3,5 (2H)-tetrone, 

( R) ^ + ).2-[(4-bromo-2-fluorophenyl)methyl]spirotisoquinoline-4(!H)3 -pyrrolidine]-! ,2 ,3,5 (2H)-tetrone f 

(S).(.y-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1H),3 -pyrrolidine]-! ,2 ,3,5 (2H)-tetrone, 

(R)-(+)-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquinqline-4{!H),3 -pyrrolidine]-! ,2 ,3,5 (2H)- 

tetrone, / , * _' /#UJV _ 

(S)-(-).[(2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquinoline-4(!H)^ -pyrrolidine]-! ,2 ,3,5 (2H)- 

tetrone, , , , 

2-methylspiro[isoquinoline-4(l H),3 -pyrrolidine]-! ,2 ,3,5 (2H)^tetrpne, 
6-chloro-2-methylspiro[isoquinoline-4(l H),3;pyrrolidine]-! ,2 ,3,5 (2H)-tetrone, 

6- bromo-2-methy!spiroDsoquinoline-4<! H),3'-pyrrolidine]-! ,2 ,3,5 (2H)-t©trone, 

7- chloro-2-methylspiro[isoquinoline-4(! H),3'-pyrrolidine]-! ,2 ,3,5 (2H)-tetrone, 
2-ethylspiro[isoquinoline-4(l H),3'-pyrrolidine]-l .2*3,5 (2H)-tetrone, 
2-propylspiro[isoquinoline-4(l H),3 -pyrrolidine]-! ,2,3.5 (2H)-tetrone, 

2-butylspiropsoquinoline-4(lH) 1 3'-pyrrolidine]-!,2',3 ( 5 , (2H)-tetrone; or a pharmaceutically acceptable salt 
thereof. 

6. A process for preparing a compound of formula (XI) 



45 



50 




(XI) 



55 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or 
dihalogen substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 



75 
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1 to 6 carbon atoms, which comprises: 

(a) reacting the compound of formula (VI) 




wherein R\ R 2 , and R 3 are as defined above, with a base in a conventional solvent and subsequently 
adding a reactive carbomethoxylating agent to produce the compound of formula (VII) 



C0 2 Me 



20 




(VII) 



O 



25 

wherein R\ R 2 , R 3 are as defined above; 

b) reacting said compound of formula (VII) with an inorganic base in a conventional solvent and 
subsequently adding tert-butyl bromoacetate to produce the compound of the formula (VIII) 

30 



35 



40 




(vm) 



o 



wherein R\ R 2 , and R 3 are as defined above; 

c) hydrolyzing said compound of formula (VIII) with an organic acid in a conventional solvent to 
produce the compound of formula (IX) 



50 



55 
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10 




(IX) 



15 



20 



25 



wherein R\ R 2 and R 3 are as defined above; , 
d) reacting said compound of formula (IX) with a coupling agent in a conventional solvent and 
subsequently adding tetrahydrofuran ammonium solution to produce the compound of formula (X) 



CONH*, 




(X) 
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35 



40 



45 



wherein R 1 , R 2 , and R 3 are as defined above; 

e) reacting said compound of formula (X) with a base in a conventional solvent to produce the 

compound of formula (XI), 

7. A process according to claim 6 for the production of compounds of formula (XI), wherein R 1 and R 
are as defined in claim 6, and R 3 is aikyl containing 1 to 6 carbon atoms, wherein the compound of formula 
(X), wherein R 1 and R 2 are as defined above, R 3 is an aikyl, as defined above, is reacted with a base, such 
as lithium bis(trimethylsilyl)amide, in a conventional solvent to produce the compound of the formula (XI), 
wherein R 1 and R 2 are as defined above, and R 3 is an aikyl, as defined above. 

8. A process for preparing a compound of formula (VII) 



C0 2 Mc 




(vm 



60 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is alky! containing 1 to 6 carbon atoms, aryl(lower aikyl) or 
dlhalogen substituted aryl(lower aikyl) wherein aryl contains 6 to 10 carbon atoms and lower aikyl contains 1 
to 6 carbon atoms which comprises reacting the compound of formula (Xll) 



56 
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^[ Br or CI 
C0 2 H 



s 



(xm 



wherein R 1 and R 2 are as defined above with dimethyl maionat© and NaH in the presence of a catalytic 
amount of CuBr to produce the compound of formula (XIII) 



wherein R 1 and R 2 are as defined above and reacting said compound of formula (XIII) with thionyl chloride 
and subsequently adding tetrahydrofuran ammonium solution to produce the compound of formula (VII). 

9. A process for preparing a pharmaceutical composition which comprises bringing a compund of of 
formula I or analogue or pharmaceutically acceptable salt thereof as defined in Claim 1 into association with 
a pharmaceutically acceptable carrier. 
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Description 

This invention relates to spiro-isoquinoline-pyrrolidine tetrones and their pharmaceutical^ acceptable 
salts thereof, to processes for their preparation, to methods for using the compounds, and to pharmaceutical 

5 preparations thereof. The compounds have pharmaceutical properties which render them beneficial for the 
prevention or treatment of complications associated with diabetes mellitus. 

The use of insulin and/or oral hypoglycemic agents in the treatment of diabetes mellitus has prolonged 
the life of many of these patients. However, their use has not had a demonstrable impact on the 
development of diabetic complications such as neuropathy, nephropathy, retinopathy, cataracts and vascu- 

w lar disease which accompany the underlying metabolic disorder. There is little question that chronic 
hyperglycemia plays a major role in the genesis of these complications, and that complete normalization of 
blood glucose would likely prevent most if not all complications. For a number of reasons, though, chronic 
normalization of blood glucose has not been achieved with the currently available therapies. The develop- 
ment of diabetic complications has recently been linked to the increased accumulation of tissue sorbitol 

75 resulting from chronic hyperglycemia. Therapeutic reduction of sorbitol accumulation could potentially 
prevent the development of diabetic complications. 

In mammals, including humans, the key enzyme involved in the conversion of glucose to sorbitol (e.g. 
the sorbitol pathway) is aldose reductase. J.H. Kinoshita and collaborators [see J.H. Kinoshita et al, 
Biochem. Biophys. Acta, 158, 472 (1968) and references cited therein] have demonstrated that this enzyme 
• 20 plays a central role in the etiology of galactosemic cataracts by effecting the conversion of galactose to 
dulcitol (galactitol), and that an agent capable of inhibiting aldose reductase can prevent the detrimental 
accumulation of dulcitol in the lens. Furthermore, a relationship between elevated levels of glucose and an 
undesirable accumulation of sorbitol has been demonstrated in the lens, peripheral nerves and kidney of 
diabetic animals [see A. Pirie and R. van Heyningen, Exp. Eye Res., 3, 124 (1964); L.T. Chylack and J.H. 

25 Kinoshita, Invest. Ophthal., 8, 401 (1969) and J.D. Ward and R.W.R. Baker, Diabetol., 6, 531(1970)]. 

European Patent 168,1 81 -A discloses 1-(4-bromo-2-fluorophenylmethyl-7-chlorospiro-(indole-3,3'-pyr- 
rolidine)-2,2\5'-trione of formula 



30 



35 



40 




45 useful as an aldose reductase inhibitor for treating complications of diabetes and galactosemia, 
French Patent 2,544,317 discloses compounds of formula 



50 



55 
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wherein Ri represents hydrogen, halogen, hydroxy or methoxy; R2 represents hydrogen, lower alkyl, phenyl 
lower alkyl, alkanoyl or p-toluenesulfonyl, useful as aldose reductase inhibitors. 

The present invention provides spiro-isoquinoline-pyrrolidine tetrones and their analogs represented by 
formula (I): 



wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower alkoxy 
containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 6 carbon 
atoms, dialkylamino wherein alkyl contains 1 to 6 carbon atoms, nitro, aryl or aryl (lower alkyl) oxy wherein 
aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms; R 3 is hydrogen, lower 
alkyl containing 1 to 6 carbon atoms, aryl, aryl (lower alkyl) or halogen substituted aryl (lower alkyl) wherein 
aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms or heterocyclic (lower 
alkyl) of structural formula 



wherein R 4 is lower alkylene containing 1 to 3 carbon atoms; X is lower alkylene containing 1 to 3 carbon 
atoms, oxygen, sulfur or -NH- Y and Z are independently oxygen or sulfur; M and W are independently 
carbonyl, thiocarbonyl, sulfonyl, sulfoxo or lower alkylene containing 1 to 2 carbon atoms, with the provisos 
that (i) M and W are not both lower alkylene and when M is CH 2 ,W is other than sulfonyl and the 
pharmaceutical^ acceptable salts thereof. The fused benzene ring can be replaced by thiophene, pyridine 
or furan. 

A preferred group of compounds of the present invention is represented by formula (II) 



wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower alkoxy 
containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 6 carbon 
atoms; R 3 is hydrogen/lower alkyl containing 1 to 6 carbon atoms; M and W are carbonyl or thiocarbonyl; n 
is 1 to 3, and the pharmaceutical^ acceptable salts thereof. 






3 



EP 0 365 324 B1 



A second preferred group of compounds of the present invention is represented by formula (II) 



70 



5 



R 2 




(II) 



75 wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower alkoxy 
containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 6 carbon 
atoms; R 3 is lower alkyl, aryl-(lower alkyl) or dihalogen substituted aryl-(lower alkyl) wherein aryl contains 6 
to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms; M and W are carbonyl or thiocarbonyl; n 
is 1 to 3, and the pharmaceutical^ acceptable salts thereof. 

20 A still further preferred group of compounds of the present invention is represented by formula (III) 



35 wherein R 1 and R 2 are hydrogen or halogen; R 3 is lower alkyl containing 1 to 6 carbon atoms, benzyl or 
dihalogen substituted benzyl, and the pharmaceutical^ acceptable salts thereof. 

In formula I, Examples of Y and Z are oxygen. Examples of M and W are C = 0. Examples of X are 
-CH 2 -, CH2CH2 and -CH 2 CH 2 CH 2 -. 

R 3 may be for example hydrogen, methyl, ethyl, propyl, butyl, or dihalophenylmethyl, eg. 4-bromo-2-fluoro- 
40 phenylmethyl or 3,4-chichlorophenylmethyl. 

The most preferred compounds of the present invention are set forth below: 
2-[(4-bromo-2-fluorophenyl)methyn 
[2-[(4-bromo-2-fluorophenyl)methyl]-7-^ 

[2-[(4-bromo-2-fluorophenyl)methyl]-6-chloro]spiro[isoquinoline-4(1 H),3'-pyrrolidine)-1,2 , l 3,5 , (2H)-tetrone; 
45 [244-bromo-2-fluorophenyl)methyl]-5^ 
[2-[(4-bromo-2-fluorophenyl)methy^ 

[2[(4-bromo-2-fluorophenyl)methyl]-7-fluoro] spiro[isoquinoline-4-(1H),3 , -pyrrolidine]-1 t 2 , ,3,5 , (2H)-tetrone; 
[2-[(4-bromo-2-fluorophenyl)methyl^ 
[6-bromo-2-[(4-bromo-2-fluorop 
50 tetrone; 

[2-t(4-bromo-2-fluorophenyl)methyl]-7-methoxy]spiro[isoquinoline-4(1 H),3 , -pyrrolidine]-1,2 , ,3,5'(2H)-tetrone; 
<R)-( + )-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-tetrone; 
(S)-(-)-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1H),3 , -pyrrolidine]-^ 
(R)-( + )-[2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ) 2 , ,3,5 , (2H)- 
55 tetrone; 

(S)-(-H2-[(4-bromo-2-fluoroph 
tetrone; 

2-[(3,4-dichlorophenyl)methyl]spiro[isoquinoline-4(1H),3 , -pyrrolidine]-1,2 , t 3 l 5 , (2H)-tetrone; 
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(III) 
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2-methylspiro[isoquinoline-4(1H),3'-pyrrolodine-1 ( 2' l 3 l 5 , (2HHetrone; 
6-chloro-2-methylspiro[isoquinoline-4(1H),3'-pyrrolidine]-1,2\3,5 t (2H)-tetrone: 
6-bromo-2-methylspiro[isoquinoline-4(1H) ( 3'-pyrrolidine]-1 ( 2 , ,3,5 , (2H)-tetrone; 
7<hloro-2-methylspiro[isoquinoline-4(1H),3 , -pyrrolidine]-1 I 2 , ,3,5 , (2H)-tetrone; 
s 2-ethylspiro[isoquinoline-4(lH),3*-pyrrolidine]-1,2 , I 3,5' ) (2H)-tetrone; 
2-propylspiro[isoquinoline-4(1 H),3' ( -pyrrolidine]-1 1 2',3 ) 5',(2H)-tetrone; 
2-butylspiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2',3 1 5'(2H)-tetrone; 
and the pharmaceutically acceptable salts thereof. 

The compounds of formula (I) all possess at least one asymmetric carbon atom, namely the spiro 
/o carbon atom at position 3' of the pyrrolidine ring. The compounds of formula (I) therefore exist, and may be 
isolated, in two or more stereoisomeric forms. This invention encompasses the compounds of formula (I) in 
any optically active form or mixtures thereof, eg.racemate. 

The spiro-isoquinoline-pyrrolidine tetrones and their enantiomers were prepared by the processes 
described hereinafter. 

15 A method is provided for preventing or relieving diabetes mellitus associated complications in a diabetic 
mammal by administering to said mammal a prophylactic or alleviating amount of the compounds of 
formula (I). Such complications include neuropathy, nephropathy, retinopathy, keratopathy, diabetic uveitis, 
and cataracts. 

A compound of formula (I), or a pharmaceutically acceptable salt thereof, when admixed with a 
20 pharmaceutically acceptable carrier, forms a pharmaceutical composition which can be used according to 
the preceding method. 

The compounds of formula (I) form salts with suitable therapeutically acceptable inorganic and organic 
bases. These derived salts possess the same activity as their parent compound and are included within the 
scope of this invention. The compounds of formula (I) are transformed in excellent yield into the 

25 corresponding therapeutically acceptable salts by neutralization with the appropriate inorganic or organic 
base. The salts are administered usually in the same manner as the parent compounds. Suitable inorganic 
bases to form these salts include, for example, the hydroxides, carbonates or bicarbonates of the 
therapeutically acceptable alkali metals or alkaline earth metals, for example, sodium, potassium, magne- 
sium, calcium and the like. Suitable organic bases include the following amines: benzylamine; lower mono-, 

30 di-, and trialkylamines, the alkyl radicals of which contain up to three carbon atoms, such as methylamine, 
dimethylamine, trimethylamine, ethylamine, di- and triethylamine, methylethylamine, and the like; mono-, di- 
, and trialkanolamines, the alkanol radicals of which contain up to three carbon atoms, for example, mono-, 
di-, and triethanolamine; alkylene-diamines which contain up to six carbon atoms, such as hex- 
amethylenediamine; cyclic saturated or unsaturated bases containing up to six carbon atoms, such as 

35 pyrrolidine, piperidine, morpholine, piperazine and their N-alkyl and N-hydroxyalkyl derivatives, such as N- 
methyl-morpholine and N-(2-hydroxyethyl)-piperidine, as well as pyridine. Furthermore, there may be 
mentioned the corresponding quaternary salts, such as the tetraalkyl (for example tetramethyl), alkyl-alkanol 
(for example methyl-triethanol and trimethyl-monoethanol) and cyclic ammonium salts, for example the N- 
methyl-pyridinium, N-methyl-N-(2-hydroxyethyl)-morpholinium, N,N-dimethyl-morpholinium, N-methyl-N-(2- 

40 hydroxyethyl)-morpholinium, N.N-dimethylpiperidinium salts, which are characterized by having good water- 
solubility. In principle, however, there can be used all the ammonium salts which are physiologically 
compatible. 

The transformations to the salts can be carried out by a variety of methods known in the art. For 
example, in the case of the inorganic salts, it is preferred to dissolve the compound of formula (I) in water 

45 containing at least one equivalent amount of a hydroxide, carbonate, or bicarbonate corresponding to the 
inorganic salt desired. Advantageously, the reaction is performed in a water-miscible, inert organic solvent, 
for example, methanol, ethanol, dioxane, and the like in the presence of water. For example, such use of 
sodium hydroxide, sodium carbonate or sodium bicarbonate gives a solution of the sodium salt. Evaporation 
of the solution or addition of a water-miscible solvent of a more moderate polarity, for example, a lower 

so alkanol, for instance, butanoi, or a lower alkanone, for instance, ethyl methyl ketone, gives the solid 
inorganic salt if that form is desired. 

To produce an amine salt, the acidic compound of formula (I) is dissolved in a suitable solvent of either 
moderate or low polarity, for example, ethanol, methanol, ethyl acetate, diethyl ether and benzene. At least r 
an equivalent amount of the amine corresponding to the desired cation is then added to that solution. If the 

55 resulting salt does not precipitate, it can usually be obtained in solid form by addition of a miscible diluent 
of lower polarity, for example, benzene or petroleum ether, or by evaporation. If the amine is relatively 
volatile, any excess can easily be removed by evaporation. It is preferred to use substantially equivalent 
amounts of the less volatile amines. 
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Salts wherein the cation is quaternary ammonium are produced by mixing the compound of formula (I) 
with an equivalent amount of the corresponding quaternary ammonium hydroxide in water solution, followed 
by evaporation of the water. 

The compounds of formula I or pharmaceutical^ salts thereof may be administered to mammals, for 

5 example, man, cattle, or rabbits, either alone or in dosage forms, i.e., capsules or tablets, combined with 
pharmacologically acceptable excipients. 

The compounds of this invention may be given orally. However, the method of administering the 
present active ingredients of this invention is not to be construed as limited to a particular mode of 
administration. For example, the compounds may be administered topically directly to the eye in the form 

/o of drops of sterile, buffered ophthalmic solutions, preferably of pH 7.2-7.6. Also, they may be administered 
orally in solid form containing such excipients as starch, milk sugar, certain types of clay and so forth. They 
may also be administered orally in the form of solutions or they may be injected parenterally. For parenteral 
administration they may be used in the form of a sterile solution, preferably of pH 7.2-7.6, containing a 
pharmaceutical^ acceptable buffer. 

is The dosage of the compound of formula I will vary with the form of administration and the particular 
compound chosen. Furthermore, it will vary with the particular host under treatment. Generally, treatment is 
initiated with small dosages substantially less than the optimal dose of the compound. Thereafter, the 
dosage is increased by small increments until efficacy is obtained. In general, the compounds of this 
invention are most desirably administered at a concentration level that will generally afford effective results 

20 without causing any harmful or deleterious side effects. For topical administration, a 0.05-1 .0% solution may 
be administered dropwise in the eye. The frequency of instillation varies with the subject under treatment 
from a drop every two or three days to once daily. For oral or parenteral administration a preferred level of 
dosage ranges from about 0.1 mg to about 1.0 mg per kilo of body weight per day, although aforemen- 
tioned variations will occur. However, a dosage level that is in the range of from about 0.1 mg to about 1 .0 

25 mg per kilo of body weight per day is most satisfactory. 

Unit dosage forms such as capsules, tablets, pills and the like may contain from about 5.0 mg to about 
25.0 mg of the active ingredients of this invention with a pharmaceutical carrier. Thus, for oral administra- 
tion, capsules can contain from between about 5.0 mg to about 25.0 mg. of the active ingredients of this 
invention with or without a pharmaceutical diluent. Tablets, either effervescent or noneffervescent, can 

30 contain between about 5.0 to 25.0 mg of the active ingredients of this invention together with conventional 
pharmaceutical carriers. Thus tablets, which may be coated and either effervescent or noneffervescent, may 
be prepared according to the known art. Inert diluents or carriers, for example, magnesium carbonate or 
lactose, can be used together with conventional disintegrating agents for example, magnesium stearate. 
The compounds of formula I can also be used in combination with insulin or oral hypoglycemic agents 

ss to produce a beneficial effect in the treatment of diabetes mellitus. In this instance, commercially available 
insulin preparations or oral hypoglycemic agents, exemplified by acetohexamide, chlorpropamide, 
tolazamide, tolbutamide and phenformin, are suitable. The compounds hereof can be administered sequen- 
tially or simultaneously with insulin or the oral hypoglycemic agent. Suitable methods of administration, 
compositions and doses of the insulin preparation or oral hypoglycemic agent are described in medical 

40 textbooks; for instance, Physicians' Desk Reference , 42 ed., Medical Economics Co., Oradell, N.J., U.S.A., 
1988. 

The aldose reductase inhibiting property of the compounds of this invention and the utilization of the 
compounds in preventing, diminishing and alleviating diabetic complications are demonstrable in experi- 
ments using galactosemic rats, see Dvornik et a}., Science, 182, 1146 (1973). Such experiments are 
45 exemplified hereinbelow after the listing of the following general comments pertaining to these experiments: 

(a) Four or more groups of six male rats, 50-70 g, Sprague-Dawley strain, were used. The first group, the 
control group, was fed a mixture of laboratory chow (rodent Laboratory Chow, Purina) and glucose at 
20% (w/w %) concentration. An untreated galactosemic group was fed a similar diet in which galactose 
was substituted for glucose. The third group was fed a diet prepared by mixing a given amount of the 

so test compound with the galactose containing diet. The concentration of galactose in the diet of the 
treated groups was the same as that for the untreated galactosemic group. 

(b) After four days, the animals were killed by euthanization. Both the lens and sciatic nerve were 
removed, weighed and stored frozen for polyol determination. 

(c) The polyol determination was performed by a modification of the procedure of M. Kraml and L. 
55 Cosyns, Clin. Biochem., 2,373 (1969). Only two minor reagent changes were made: (a) The rinsing 

mixture was an aqueous 5% (w/v) trichloroacetic acid solution and (b) the stock solution was prepared by 
dissolving 25 mg of dulcitol in 100 ml of an aqueous trichloroacetic acid solution. [N.B.: For each 
experiment the average value found in the tissue from rats fed the glucose diet was subtracted from the 
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individual values found in the corresponding tissue in galactose-fed rats to obtain the amount of polyol 
accumulated.] The aldose reductase inhibiting effects of the compounds of formula (I) were also tested 
by employing an in vitro testing procedure similar to that described by S. Hayman and J.H. Kinoshita, J. 
Biol. Chem., 240,877 (1965). In the present case the procedure of Hayman and Kinoshita was modified in 
that the final chromatography step was omitted in the preparation of the enzyme from bovine lens. 
The following tabulated results show that the spiro-isoquinoline-pyrrolidine tetrones of this invention 
show the property that they are active both in vitro and in vivo and diminish the accumulation of dulcitol in 
the lenses and sciatic nerves of rats fed galactose. The figures under L and N represent the percentage 
decrease of dulcitol accumulation in the tissues of the lens and sciatic nerve, respectively, for treated rats 
as compared to untreated rats. 
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This invention provides processes for preparing compounds of formula I. These processes include: 
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a)cyclising an amide of formula (A) 




(A) 

wherein R\ R 2 , R 3 , n, M and W are as defined above and COOR 5 is an ester group, using a suitable 
base such as sodium hydride or lithium bis-(trimethylsilyl)amide depending on the value for R 3 ,M ( W to 
give a compound of formula I wherein Y and Z are both oxygen and X is -(CH 2 ) n - wherein n is 1 to 3; 
b) reacting a compound of formula (B) 




(B) 

wherein R\ R 2 , R 3 ,M and W are as defined above and X is O, S or NH and Z is O or S, with CYCI 2 
wherein Y is O 

or S to give a compound of formula I wherein X is 0, S or NH and Y and Z independently represent 0 or 
S; 

or (c) reacting a compound of formula (C) 




(C) 

wherein R\ R 2 t R 3 ,M, W, n, Z and COOR 5 are as defined above using a suitable base such as sodium 
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10 



15 



20 



25 



30 



35 



40 



hydride or lithium bis-(trimethylsilyl)amide depending on the value of R 3 ,M,W to give a compound of 
formula I wherein Y is O, Z is 0 or S and n is 1 to 3; 
or (d) reacting a compound of formula (D) 



wherein R\ R 2 , R 3 ,M, W, n, and COOR 5 are as defined above with strong base, eg. an alkali metal 
hydride to give a compound of formula I wherein X is -(CH 2 ) n -in which n is 1 to 3, and Y is S and Z is O; 
or (e) 

reacting a compound of formula 



wherein R\ R 2 , R 3 , M and W are as defined above with ammonium carbonate and an alkali metal 

cyanide to give a compound of formula I wherein X is -NH- and Y and Z are both oxygen; 

or 

(f) reacting a compound of formula (F) successfully with hydrogen cyanide, thionyl chloride and thiourea 
to give a compound of formula (I) wherein X is S and Y and Z are 

both oxygen; 
or 

(g) reacting a compound of formula (F) with trimethylsilyl cyanide followed by HCI/alkanol and phosgene 
or thiophosgene to give a compound of formula (I) wherein X is O or S and Y and Z are both oxygen. 

Starting materials of formulae (A),(B),(C) and (D) can be prepared via intermediates of formula (G) and 
(G-1) shown below: 




.CSNH 




50 
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and 




(G-1 ) 



(G) 

wherein R\ R 2 , R 3 ,M, W, and COOR 5 are as defined above. Examples of R 5 are alkyl group such as C1-C4 
alkyl especially methyl. 

For example compounds of formula (A) are prepared by reacting a compound of formula (G) with Br(CH2)- 
nCC^Bu in the presence of a suitable base eg. Li-N(SiMe3>2 to give a compound of formula 




(H) 

wherein R\ R 2 , R 3 ,M and W are as defined above and COOR 5 is an ester group (other than *Bu ester); 
treating the compound of formula (G) with trifluoracetic acid to remove the *Bu group, reacting the resulting 
acid with a coupling agent, eg. 1-(2-dimethyl-aminopropyl)-2-ethyicarbodiimide in the presence of 1 -hydroxy 
benzotriazole, followed by ammonia to give the amide of formula (A). 

Compounds of formula (B) are prepared by (1) reacting a compound of formula (G) with potassium 
trimethylsilanoate 

followed in turn by thionylchloride, N-bromosuccinimide and methanol to give a compound of formula (H) 
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Br^ XOOR" 




/0 



(J) 



75 wherein R\ R 2 R 3 ,M ( W and COOR 5 are as defined above, and (2) reacting the compound of formula (J) 
with KSH, NaSH, potassium hydroxide or ammonia to give an ester of formula 



HX 



20 




COOR" 



25 



W- 



M 



„NR" 



30 



(K) 



wherein R 1 , R 2 , R 3 ,M, W, X and COOR 5 are as defined above, 

and (3) converting the ester of formula (K) to the amide of formula (B) by standard methods of amidation. A 
carboxy amide of formula (B) can be converted to a thioamide using P2S5 or Lawesson's reagent. 
35 Compounds of formula (C) can be prepared by converting a compound of formula (G) to a nitrile of 
formula (L). 



40 



45 




(L) 



50 



using standard techniques and then reacting the nitrile with Br(CH 2 ) n COOR 5 to give a compound of formula 
(M) 



55 
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CM) 

in which formula R\ R 2 R 3 , n, M, W and COOR 5 are as hereinbefore defined. The compound of formula (M) 
is then converted to the desired amide (C) using standard techniques eg. acid hydrolysis to give the 
carboxyamide or reaction with HSP( = S)(OEt>2 /HCI to give the thioamide. 

Compounds of formula (D) may be prepared by reacting a compound of formula (G) with Br(CH 2 ) n CN to 
give a nitrile of formula (N) 




R 

CN) 

and then converting the nitrile to a thioamide using HSP( = S)(OEt)2 /HCI 
Compounds of formula (E) can be prepared by reacting a compound of formula (F) 




CF) 
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with NCCH2 COOMe to give a compound of formula 



5 



10 




and then reacting compound (P) with KCN. 

Compounds of formula F in many cases are known compounds or can be prepared by analogous 
methods see for example Process G shown hereinafter. 

20 Compounds of formula (G) can in general be prepared from compounds of formula (G-1) by reaction 
with CNCOOR 5 and lithium bis-(trimethylsilyl)amide depending on the value for M and whether M activates 
the a carbon. Where it is desired to make a compound of formula (G) having a value of M such that the a- 
carbon is not susceptible to introduction of COOR 5 then such a compound can in general be prepared from 
a compound (G-1) having an "activating" M group by introducing-COOR5 and then changing the M group 

25 to the desired value. 

Compounds of formula (G-1) wherein M and W are both C = 0 can be prepared by reacting a 
compound of formula (Q) 



35 




COOMe 



COOMe 



40 



CQ) 



with an amine of formula H 2 NR 3 . 

Compounds of formula (G-1) wherein M is CO and W is CH 2 can be prepared by reacting a compound 
of formula (R) 



45 




50 



(R) 

55 

with an amine of formula H 2 NR 3 in the presence of HBr in ethanol solvent. The compounds of formula (R) 
may be obtained by reacting a substituted or unsubstituted phenylacetic acid with formaldehyde in the 
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presence of acetic anhydride. 

Compound of formula (G-1) wherein M is CO and W is S0 2 or SO may be prepared by reacting a 
compound of formula 



w 



i 



CO„H 



SO n R 



75 



where Ft 6 =H or CI, with an amine of formula hfeNR 3 . The compound of formula (R) wherein R 6 - CI may be 
obtained by reacting a compound of formula 



20 



25 




30 



(T) 



35 with sodium hydroxide, sodium nitrite, hydrochloric acid sulphur dioxide and CuCI. 

Compounds of formula (G-1) wherein M is SO2 or SO and W is CO may be prepared by reacting a 
compound of formula 



40 




45 



50 



(U) 



where R 7 is OH ( CI or H, with an amine of formula H2NR 3 . 

Compounds of formula (G-1) wherein M and W both independently represent SO2 or SO can be 
55 prepared by reacting a compound of formula (V) 
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5 




with an amine of formula H 2 NR 3 , wherein R 8 is CI or H. 

Compounds of formula (G) wherein M is Ci or C 2 alkylene and W is CO, SO2 or SO can be prepared 
/5 by treating a corresponding compound of formula (G-1) with N-bromosuccinimide followed by KCN and 
then methanolic HCI. 

Compounds of formula (G-1) wherein M is CO, R 3 is H and W is -CH 2 CH 2 - can be prepared from a 0- 
tetralone of formula (W): 



20 



25 




30 (W) 

by ring expansion, eg. Beckmann rearrangement of the oxime under standard conditions. 

Compounds of formula (G-1) wherein M is S0 2 or SO and W is CH 2 CH 2 can be prepared by reacting a 
35 compound of formula 




(X) 

50 where R 7 is H, CI or OH with an amine H 2 NR 3 followed by thiation and reduction using Raney nickel. 

Compounds of formulae (S),(U),(V) and (X) where R 6 , R 7 or R 8 is hydrogen may be prepared by 
reducing corresponding compounds where R 6 f R 7 or R 8 is CI eg. using zinc or sodium metabisulphite. 

Compounds of formulae (G) and (G-1) wherein M is CO and/or W is CO can be converted to other 
compounds of formulae (G) and (G-1) wherein one or both of M and W are CS by thiation, eg. using P2S5 
55 or Lawesson's reagent. 

Compounds of formulae (G) and (G-1) wherein one or both of M and W represent CS can be reduced, 
eg. using Raney nickel to give compounds of formulae (G) and G-1) wherein one or both of M and W are 
-CH2-. 
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Compounds of formula (G) and (G-1) wherein R 3 represents hydrogen can be converted to compounds 
of formula G and G-1 wherein R 3 is as defined in connection with formula I by alkylating, arylating or 
aralkylating or acylating in known manner with an agent containing the group R 3 . 

Other routes to the various intermediates will be apparent to the skilled chemist. 
5 Compounds of formula I wherein the benzene ring is replaced by a fused thiophene, furan or pyridine 
ring may be prepared by similar procedures to those described above using the appropriate starting 
materials - see for example Processes I and J hereinafter described. 

Starting materials for the processes herein described are known compounds or may be prepared by 
analogous methods. 

70 This invention also provides intermediates of formula A, C, D, M, and N above, which compounds are 
represented by the single general formula XXIV shown below: 



75 



20 




(XXIV) 

25 

wherein one of Q 1 and Q 2 is CZNH 2 or CN; the other one of Q 1 and Q 2 is -COOR 5 wherein COOR 5 is an 
ester group; Z, R\ R 2 , R 3 , M and W are as defined in connection with formula I and n is 1 to 3. 

In formula I, Q 1 may be for example CONH 2 , R 1 and R 2 may be hydrogen or halogen, n may be I, M 
and W may be both carbonyl and R 3 may be loweralkyl of 1-6 carbon atoms, benzyl, or dihalogen 
30 substituted benzyl. This invention also provides a process for preparing a compound of formula XXIV which 
comprises one of the following, 
a) reacting an acid of formula 




45 

XXV 



wherein R\ R 2 , R 3 , M, W and COOR 5 are as defined above with a coupling agent and ammonia to give a 
so corresponding compound of formula XXIV wherein Q 1 is CONH 2 
or 



55 
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b) reacting a compound of formula L 



5 




(L) 

75 wherein R 1 , R 2 , M, W and R 3 are as defined above with a compound of formula 
Br(CH 2 ) n COOR 5 

. wherein n is 1 to 3 and COOR 5 is an ester group to give a compound of formula XXIV wherein Q 1 is 
20 COOR 5 and Q 2 is CN; 

c) reacting a compound of formula G 



25 




(G) 

35 wherein R\ R 2 , R 3 , M, W and COOR 5 are as defined above with a compound of formula 
Br(CH 2 ) n CN 

wherein n is as defined above to give a compound of formula XXIV wherein Q 1 is CN and Q 2 is COOR 5 ; 
40 or 

d) converting a nitrile of formula XXIV wherein Q 2 is CN to an amide or thioamide of formula XXIV 
wherein Q 2 is CONH 2 or CSNH 2 in known manner; 

or 

e) converting a nitrile of formula XXIV wherein Q 1 is CN to thioamide of formula XXIV wherein Q 1 is 
45 CSNH 2 using HSP( = S)(OEt) 2 /HCI. 

The following processes exemplify preferred embodiments 

Process A 

so The spiro-isoquinoline-pyrrolidine tetrones of the present invention can be prepared by the following 
reaction scheme, 
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CC^H 



Step d) 
CF3CO2H 




Step e) 

DCC7HOBT/NH 3 (g) 

or Step j) 

1) S0C1 2 

2) THF/NH 3 (g) 




wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or 
dihalogen substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 
1 to 6 carbon atoms. The process of the production of the compounds of formula (I) wherein R 1 and R 2 are 
chlorine or hydrogen; X is methylene; Y,Z are oxygen; M,W are carbonyl; R 3 is alkyl (methyl, ethyl, propyl, 
butyl) or aralkyl (3,4-dichlorobenzyl, or 4-bromo-2-fluorobenzyl) comprises: 

Step a) Reacting either homophthalic acid dimethyl ester of formula (IV) or homophthalic anhydride of 
formula (V) wherein R 1 and R 2 are as defined above with an amine R 3 -NH 2 wherein R 3 is as defined 
above to produce the homophthalimide of formula (VI) wherein R 1 , R 2 , R 3 are as defined above. 

The homophthalic acid dimethyl esters of formula (IV) and the homophthalic anhydrides of formula 
(V) required for the present invention are commercially available compounds or can be prepared by 
known methods. 

The homophthalic acid dimethyl ester compound (IV) can be reacted with a saturated methanolic 
ammonium solution in a pressure vessel and temperature in the range of 60-80 *C. The homophthalic 
anhydride compound (V) can be reacted with an amine at high temperature 160-180 *C in a conventional 
solvent which does not adversely influence the reaction such as N,N-dimethyformamide. However, 
reaction of a volatile amine with the homophthalic anhydride compound (V) can be produced by reaction 
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of a saturated tetrahydrofuran solution of the appropriate amine ^with homophthalic anhydride at room 
temperature and subsequent removal of the volatile solvent, and introduction of N,N-dimethylformamide 
as the solvent. 

Further reaction at high temperature (160-1 80 *C) is required to produce the compound of formula 

5 (VI). 

Step b) The compound of formula (VI) wherein R\ R 2 , R 3 are as defined above is reacted with a base, 
for example, lithium bis(trimethylsilyl)amide in a conventional solvent which does not adversely influence 
the reaction, for example, tetrahydrofuran, and subsequent addition of a reactive carbomethoxylating 
agent such as methyl cyanoformate to produce the compound of formula (VII) wherein R\ R 2 , R 3 are as 
70 defined above. 

Step c) The compound of formula (VII), wherein R\ R 2 t R 3 are as defined above, is reacted with an 
inorganic base such as potassium carbonate in a conventional solvent which does not adversely 
influence the reaction, for example, N.N-dimethyformamide, and subsequent addition of the tert-butyl 
bromoacetate produces the compound of the formula (VIII), wherein R\ R 2 , R 3 are as defined above. 
75 Step d) The compound of formula (VIII), wherein R\ R 2 , R 3 are as defined above, is hydrolyzed with an 
organic acid such as trifluoroacetic acid in a conventional solvent which does not adversely influence the 
reaction, for example, methylene chloride, to produce the compound of formula (IX), wherein R\ R 2 , R 3 
are as defined above. 

Step e) The compound of formula (IX), wherein R\ R 2 , R 3 are as defined above, is reacted with a 
20 coupling agent such as 1-(2-dimethylaminopropyl)-2-ethylcarbodiimide DCCVI-hydroxybenzotriazole, 
(HOBT) in a conventional solvent which does not adversely influence the reaction, for example, N,N- 
dimethylformamide, and subsequent addition of tetrahydrofuran ammonium solution produces the com- 
pound of the formula (X), wherein R 1 , R 2 , R 3 are as defined above. 

Step f) The compound of formula (X), wherein R 1 and R 2 are as defined above, and R 3 is an 
25 appropriately substituted aralkyl as defined above is reacted with a base such as sodium hydride in a 
conventional solvent which does not adversely influence the reaction, for example, N,N-dimethylfor- 
mamide, to produce the compound of the formula (XI), wherein R\ R 2 are as defined above, R 3 is an 
. appropriately substituted aralkyl as defined above. 

When R 3 is an alkyl as defined above, the process of Step f) produces very low yields. 
30 Step g) The compound of formula (X), wherein R\ R 2 are as defined above, R 3 is an alkyl as defined 
above, is reacted with a base such as lithium bis(trimethylsilyl)amide, in a conventional solvent which 
does not adversely influence the reaction, for example, tetrahydrofuran, at low termperature (-78 *C) to' 
produce the compound of the formula (XI), wherein R\ R 2 are as defined above, R 3 is an alkyl, as 
defined above. 

35 Step h) Reacting either 2-bromobenzoic acid or 2-chlorobenzoic acid of formula (XII) wherein R 1 and R 2 
are as defined above with dimethyl malonate and NaH in the presence of a catalytic amount of CuBr to 
produce the propanedioic acid dimethyl ester of formula (XIII) wherein R\ R 2 and R 3 are as defined 
above. 

The 2-bromobenzoic acids or 2-chlorobenzoic acids of formula (XII) required for the present 
40 invention are commercially available compounds or can be prepared by known methods. 

Step i) The propanedioic acid dimethyl ester of formula (XIII) can be reacted with thionyl chloride under 
refluxing conditions to produce the corresponding acid chloride which upon treatment with an amine R 3 - 
NH 2 in the presence of triethylamine in a conventional solvent which does not adversely influence the 
reaction, for example, tetrahydrofuran, can produce the compound of formula (VII) wherein R\ R 2 and R 3 
45 are as defined above. 

Step j) The compound of formula (IX), wherein R\ R 2 and R 3 are as defined above, can be reacted with 
thionyl chloride under refluxing conditions to produce the corresponding acid chloride, which upon 
treatment with a saturated tetrahydrofuran ammonium solution can produce the compound of formula (X), 
wherein R\ R 2 and R 3 are as defined above. 

50 

Process B 

The enantiomers of the spiro-isoquinoline-pyrrolidine tetrones of the present invention were prepared by 
the following reaction scheme, 

55 
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XTV 



Step I) 




Separation of 
diastereomers 
by HPLC 




Step m) Step n) 

CFjCOjH 

„ ch 2 q 2 
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10 




XVIII o 



C0 2 H 




20 



Step o) 

1) S0C1 2 

2) THF/NH 3 



Step p) 

1) SOCl 2 

2) THF/NHj 



25 



30 





35 



40 



45 



50 



(S)-(-) 



Step q) 

Li-N[Si(CH 3 ) 3 } 2 
THF. -78°C 




XXII 



Step r) 

U-N[Si(CHj) 3 ] 2 
THF,-78°C 




(R)-(+) 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or 
55 dihalogen-substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 
1 to 6 carbon atoms. The process for the production of the compounds of formula (I) wherein R' and R 2 are 
chlorine or hydrogen; X is methylene; Y and Z are oxygen; M and W are carbonyl; R 3 is alkyl (methyl, ethyl, 
propyl, butyl) or aralkyl (3,4-dichlorobenzyl, or 4-bromo-2-fluorobenzyl) comprises: 



27 



EP 0 365 324 B1 



Step k) The compound of formula (VI), wherein R\ R 2 and R 3 are as defined above is reacted with a 
base, for example, lithium bis(trimethylsilyl)amide in a conventional solvent which does not adversely 
influence the reaction, for example, tetrahydrofuran, and subsequent addition of (-)-menthyl chloroformate 
to produce the compound of formula (XIV), wherein R\ R 2 and R 3 are as defined above. 

5 Step I) The compound of formula (XIV), wherein R\ R 2 and R 3 are as defined above, is reacted with an 
inorganic base such as potassium carbonate in a conventional solvent which does not adversely 
influence the reaction, for example, N,N-dimethylformamide, and subsequent addition of the tert-butyl 
bromoacetate produces the compound of formula (XV), wherein R\ R 2 and R 3 are as defined above. The 
compound of formula (XV), wherein R\ R 2 and R 3 are as defined above, represents a mixture of two 

w diastereomers which are separable by HPLC to produce diastereomer of formula (XVI) and diastereomer 
of formula (XVII), wherein R\ R 2 and R 3 are as defined above. 

Step m) The compound of formula (XVI), wherein R 1 , R 2 and R 3 are as defined above, is hydrolyzed with 
an organic acid such as trifluoroacetic acid in a conventional solvent which does not adversely influence 
the reaction, for example, methylene chloride, to produce the compound of formula (XVIII), wherein R 1 , 

15 R 2 and R 3 are as defined above. 

Step n) The compound of formula (XVII), wherein R\ R 2 and R 3 are as defined above, is hydrolyzed with 
an organic acid such as trifluoroacetic acid in a conventional solvent which does not adversely influence 
the reaction, for example methylene chloride, to produce the compound of formula (XIX), wherein R 1 , R 2 
and R 3 are as defined above. 

20 Step o) The compound of formula (XVIII), wherein R\ R 2 and R 3 are as defined above, is reacted with 
thionyl chloride to produce the corresponding acid chloride and subsequent addition to a tetrahydrofuran 
ammonium solution produces the compound of the formula (XX), wherein R\ R 2 and R 3 are as defined 
above. 

Step p) The compound of formula (XIX), wherein R\ R 2 and R 3 are as defined above, is reacted with 
25 thionyl chloride to produce the corresponding acid chloride and subsequent addition to a tetrahydrofuran 
ammonium solution produces the compound of formula (XXI), wherein R\ R 2 and R 3 are as defined 
above. 

Step q) The compound of formula (XX), wherein R 1 , R 2 and R 3 are as defined above, is reacted with a 
base such as lithium bis(trimethylsilyl)amide, in a conventional solvent which does not adversely 
30 influence the reaction, for example, tetrahydrofuran, at low temperature (-78 *C) to produce the com- 
pound of formula (XXII), wherein R 1 , R 2 and R 3 are as defined above. 

Step r) The compound of formula (XXI), wherein R\ R 2 and R 3 are as defined above, is reacted with a 
base such as lithium bis(trimethylstlyl)amide, in a conventional solvent which does not adversely 
influence the reaction, for example tetrahydrofuran, at low temperature (-78° C) to produce the 
35 compound of formula (XXIII), wherein R\ R 2 and R 3 are as defined above. 

The absolute configuration of the compound of formula (XXII), wherein R 1 and R 2 are hydrogen and R 3 
is (4-bromo-2-fluorophenyl)methyl was determined by a single crystal x-ray analysis. It was established that 
the compound of formula (XXII) possesses the (S) absolute configuration. 

Some of the compounds of formula (I) wherein M is carbonyl and W is lower alkylene can be made by 
40 the Process C 



45 



50 



55 
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Other compounds of the present invention of formula (I) wherein M is a carbonyl and W is a sulfonyl 
can be made by the Process D 

Process D 




Other compounds of the present invention of formula (I) wherein M is sulfonyl and W is carbonyl can be 
made by the Process E 
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Other compounds of the present invention of formula (I) wherein M is carbonyl and W is thiocarbonyl 
can be made by the Process F 
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Li-N[SiMe 3 ] 2 
CNGOjMc 




Other compounds of the present invention of formula (I) wherein M and W are carbonyl, Y and Z are 
oxygen and X is oxygen, sulfur or nitrogen can be made by the Process G 
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Process G 




Can. Journal of Chem. 47 858 (1969); 
J. Het. Chem. 18, 143 (1981); 
Tetrahedron. 36, 943 (1980); 
J. Org. Chem. 25, 1920 (1960); 
Chem. Pharm. Bull. 30 (10). 3601 (1982); 
J. Med. Chem. 29, 770 (1986). 
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. Other compounds of the present invention of formula (I) wherein M and W are carbonyl and wherein the 
fused benzene ring is replaced by a thiophene can be made by the Process I 

Process I 




1) R 3 X, K 2 C0 3 , DMF 

2) Li-N [SiMe 3 ] 2 , CNC0 2 M e 




J. Chem. Soc. Perkin I, 1390 (1975); 
OPPI BRIEFS 8 (4), 286 (1986). 

Other compounds of the present invention of formula (1) wherein M and W are carbonyl and wherein the 
fused benzene ring is replaced by pyridine can be made by the Process J 
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Process J 




O 



Chem. Abst. 41: 780g; 
US. Patent 2,408,020. 

Other compounds of the present invention of formula (I) wherein M and W are sulfonyl can be made by 
the Process K 

Process K 




The carbomethoxy intermediate produced by Process C, D, E, F, l f J and K may be converted to 
compounds of formula (I) by Process A. 

The following examples further illustrate this invention: 

EXAMPLE 1 

2-[(3,4-Dichlorophenyl)methyl]spiro[isoquinoline-4(1H),3 , -pyrrolidine]-1,2\3,5 , (2H)-tetrone 

Step a) Preparation of 2-[(3,4-Dichlorophenyl)methyl]-1 ) 3(2H, 4H)-isoquinolinedione 

To a mixture of homophthalic anhydride (20.0 g, 123.45 mmol) in DMF (300 ml_) was added 3,4- 
dichlorobenzylamine (25.0 g, 142.04 mmol) and the mixture was stirred at 180*C for 5 hours. After cooling 
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to room temperature the mixture was poured into H 2 0, extracted with EtOAc and dried over MgSOV The 
crude product was recrystallized from EtOAc/EkO/hexane (at 0° C) to give a brownish solid m.p. 129- 
130 °C (25.21 g, 57.5 %). 

NMR (DMSO-d 6( 400 MHz): 6 4.22 (s, 2H, -CH 2 CO-), 5.0 (s, 2H, -NCH 2 -), 7.3 (dd, J =8.49 Hz, 1.98 Hz, 1N, 
5 Ar-H), 7.4 (d, J = 8.54 Hz, 1H, Ar-H), 7.47 (t, J = 7.4 Hz, 1H, Ar-H), 7.54 (d, J = 8.3 Hz, 1H, Ar-H), 7.57 (d, 
J = 1.78 Hz, 1H, Ar-H), 7.67 (dt, J = 8.37 Hz, 0.97 Hz, 1H, Ar-H), 8.03 (d, J = 7.83 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 1650(s), 1330(s), 970(m) ( 740(m) 
MS (m/e): 319(M + ), 256(M + -CI, CO), 118(M + -CONH, -CH 2 C 6 H 3 Cl2) 



Anal. Calcd.: 


C, 


60.02; 


H, 3.46; 


N, 


4.37 


Found: 


c, 


59.81; 


H, 3.60; 


N, 


4.36. 



The following compounds were obtained in substantially the same manner as that of Example 1, Step 

75 a). 

2-[(4-Bromo-2-fluorophenyl)methyl]-1,3(2H, 4H)-isoquinolinedione 

NMR (DMSO-de. 200 MHz): 5 4.24 (s, 2H, -CH 2 CON-), 504 (s, 2H, -NCH 2 -), 7.23 (t, J = 7.8 Hz, 1H, Ar-H), 
20 7.3 (d, J = 7.65 Hz, 1 H, Ar-H), 7.4-7.56 (m, 3H, Ar-H), 7.65 (t, J = 7.6 Hz, Ar-H), 8.06 (d, J = 7.8 Hz, 1 H, Ar-H) 
IR (KBr, cm" 1 ): 1675(s), 1350(m), 975(m) 
MS (m/e): 347(M + ) 



Anal. Calcd.: 


C, 


55.19; 


H, 3.18; 


N, 4.02 


Found: 


c, 


54.83; 


H, 3.14; 


N ( 4.07 



M.P. 128-1 29 *C. 

30 2[(4-Bromo-2-fluorophenyl)methyl]-6-chloro-1,3(2H, 4H)-isoquinolinedione 

NMR (DMSO-de, 400MHz): 5 4.23 (s, 2H, -CH 2 CON-),.5.0 (s, 2H, -NChfeCeHaBrF), 7.19 (t, J = 8.20 Hz, 1H, 
Ar-H), 7.29 (dd, J = 8.32 Hz, 1.71 Hz, 1H, Ar-H), 7.5-7.56 (m, 3H, Ar-H), 8.01 (d, J = 8.31 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 3400 (m), 1710 (m), 1660 (s), 1480 (m), 740 (m) 
35 MS (m/e): 381 (M + ) 



40 



Anal. Calcd.: 


c, 


50.23; 


H, 2.63; 


N, 3.66 


Found: 


C, 


50.11; 


H, 2.60; 


N, 3.63 



M.P. 157-1 59 *C. 

2-[(4-Bromo-2-fluorophenyl)methyl]-7-chloro-1,3(2H, 4H)-isoquinolinedione 

45 

NMR (DMSO-de, 400MHz): 5 4.21 (s, 2H, -CH 2 CON-), 5.01 (s, 2H, -NCH 2 C6H 3 BrF), 7.2 (t, J = 8.2 Hz, 1H, 
Ar-H), 7.29 (dd, J = 8.35 Hz, 1.85 Hz, 1H, Ar-H) 7.46 (d, J = 8.27 Hz, 1H, Ar-H), 7.51 (dd, J = 9.9 Hz, 1.8 Hz, 
1H, Ar-H), 7.75 (dd, J = 8.3 Hz, 2.3 Hz, 1H, Ar-H), 7.97 (d, J = 2.3 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 3420(m), 1715 (s), 1680 (s), 1645(s), 1480 (m) 
50 MS (m/e): 381 (M + ) 



Anal. Calcd.: 


c, 


50.23; 


H, 2.63; 


N, 3.66 


Found: 


C, 


50.11; 


H, 2.58; 


N, 3.62 



M.P. 1 52-1 54 -C. 
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2-[(4-Bromo-2-fluorophenyl)methyl]-6-fluoro-1,3(2H, 3H)-isoquinolinedione 



NMR (DMSO-de, 400 MHz): 5 4.24 (s, 2H, ArCH 2 CO), 5.01 (s, 2H, - NCH 2 -), 7.19 (t, J = 8.24 Hz, 1H, Ar-H), 
7.3-7.35 (m, 3H, Ar-H), 7.51 (dd, J =9.87 Hz, 1.87 Hz, 1H, Ar-H), 8.09 (dd, J = 8.4 Hz, 5.94 Hz, 1H, Ar-H) 
5 IR (KBr, cm' 1 ): 1660 (s), 1340 (s), 760 (m) 
MS (m/e): 365 <M + ), 337 (M + -CO) 



Anal. Calcd.: 


C, 


52.48; 


H, 2.75; 


N, 3.83 


Found: 


c, 


52.55; 


H, 2.91; 


N, 3.73 



M.P. 146-147 *C. 

Step b) Preperation of 2-[(3,4-Dichlorophenyl)methyl]-1,2,3,4-tetrahydro-1,3-dioxo-4-isoquinolinecarboxylic 
/5 Acid Methyl Ester 

To a cold (-78 *C) solution of 2-[(3,4-dich(orophenyl)methyl]-1 ,3(2H, 4H)-isoquinolinedione (11.2 g, 35.0 
mmol) in anhydrous THF (100 ml_) was added lithium bis(trimethylsilyl)amide (42.0 mL, 42 mmol, 1.0 M in 
THF) dropwise over a 10 minute period. After stirring for 3 hours, methyl cyanoformate (3.33 mL, 42.0 
20 mmol) was added and the reaction mixture was allowed to warm up to room temperature. The mixture 
during that period turned a dark color. It was stirred an additional 30 minutes and quenched with H 2 0. The 
dark solution was poured into H 2 0, acidified with HCI (2N), extracted with EtOAc and dried over MgS04. 
The crude product was recrystaliized from EtOAc/hexane (at -20' C) to yield a yellow solid m.p. 164- 
166 'C (7.5 g, 56.6%). 

25 NMR (DMSO-de, 400 MHz): 5 [3.67 (s), 3.99 (s), tautomeric, 3H, -C0 2 CH 3 ], [5.07 (q), J = 15.4 Hz, 5.28 (s), 
tautomeric, 2H, -NCH 2 -], [7.27-8.43 (m), tautomeric, 7H, Ar-H] 
IR (KBr, cm" 1 ): 1680 (s), 1610 (s), 1490 (s), 1355 (s), 1015 (s), 790 (m) 
MS (m/e): 377 (M + ) 



Anal. Calcd.: 


C, 57.16; 


H, 3.46; 


N, 3.70 


Found: 


C, 57.03; 


H, 3.39; 


N, 3.68. 



The following compounds were, obtained in substantially the same manner as that of Example 1, Step 

35 b). 

2-[(4-Bromo-2-fluorophenyl)methyl]-1 ,2,3,4-tetrahydro-l ,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Ester 

NMR (DMSO-de, 400 MHz): 6 [3.67 (s), 3.99 (s), tautomeric. -C0 2 Me,3H], [5.06 (q), J = 15.4 Hz, 5.29 (s), 
40 tautomeric, NCH 2 , 2H], 7.07-8.44 (m, tautomeric, Ar-H, 7H) 
IR (KBr, cm" 1 ) 1675 (s), 1610 (s), 1490 (s), 1350 (m), 875 (m). 
MS (m/e): 405 (M + ), 1 87[M + -(4-bromo-2-f luorophenyl)methyl] 



45 



Anal. Calcd.: 


C, 53.22; 


H, 3.23; 


N, 3.45 


Found: 


C, 53.06; 


H, 3.11; 


N, 3.34 



M.P. 149-1 50' C, 

so 2-[(4-Bromo-2-fluorophenyl)methyl]-7-chloro-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoqui noli necarboxy lie Acid Meth- 
yl Ester 

NMR (DMSO-ds. 400 MHz): 5 [3.66 (s), 3.98 (s), 3H, tautomeric, -C0 2 CH 3 ] ( [5.06 (q), 5.28 (s), 2H, 
tautomeric, -NCH 2 C6H 3 BrF], 7.1-8.4 (6H, tautomeric. Ar-H) 
55 IR(KBr, cm" 1 ): 3420 (m), 1670 (s), 1600 (s), 1480 (s), 790 (m). 
MS (m/e): 439 (M + ) 
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Anal. Calcd.: 


C. 


49.06; 


H, 2.74; 


N, 3.18 


Found: 


c, 


48.96; 


H, 2.80; 


N t 3-18 



5 M.P. 161-162*C. 

2[(4-Bromo-2-fluorophenyl)methyl]-6-chloro-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinolinecarboxylic Acid Meth- 
yl Ester 

70 NMR (DMSO-ds, 400 MHz): 5 [3.68 (s), 3.98 (s), tautomeric, 3H, -C0 2 CH 3 ], [5.0 (q), 5.26 (s). tautomeric, 2H, 
-NCH 2 C 6 H 3 BrF], 7.0-8.4 (m, tautomeric, 6H, Ar-H) 
IR (KBr, cm" 1 ): 3430 (m), 1670 (s). 1600 (s), 1480 (m), 785 (m) 
MS (m/e): 439 (M + ) 



75 



Anal. Calcd.: 


C, 49.06; 


H, 2.74; 


N, 3.18 


Found: 


C, 49.07; 


H, 2.79; 


N, 3.08 



M.P. 181-182*C. 

20 

6-Chloro-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinolinecarboxylic Acid Methyl Ester 

NMR (DMSO-d 6 , 200 MHz): 5 [3.23 (s), 3.44 (s), tautomeric, 3H, -NCH 3 ], [3.71 (s), 4.03 (s), tautomeric, 3H, 
-CO2CH3], 7.3-8.4 (tautomeric, Ar-H, 3H) 
25 IR (KBr, cm- 1 ): 3440 (m), 1680 (s), 1600 (s). 1440 (m), 1320 (s), 790 (m) 
MS (m/e): 267(M + ), 235 (M + -OMe) 



Anal. Calcd.: 


C, 53.85; 


H, 3.77; 


N, 5.23 


Found: 


C, 53.66; 


H, 3.63; 


N, 5.14 



M.P. 166-167- C. 

7-Chloro-1,2,3,4-tetrahydro-2-methyl-l,3-dioxo-4-isoquinolinecarboxylic Acid Methyl Ester 

35 

NMR (DMSO-ds, 200 MHz): 5 [3.22 (s), 3.45 (s), tautomeric, 3H, N-CH 3 ], [3.7 (s), 4.02 (s), tautomeric, 3H, 
-C0 2 CH 3 ], 7.5-8.4 (tautomeric, Ar-H, 3H) 

IR (KBr, cm" 1 ): 3440 (m), 1770 (s), 1600 (s). 1330 (s), 830 (s) t 795 (m) 
MS (m/e): 267 (M + ), 235 (M + -OMe-H) 



Anal. Calcd. for (Ci 2 H 10 CINO4Xl/3 H 2 0): 


C t 52.65; 


H, 3.90; 


N, 5.12 


Found: 


C, 52.64; 


H, 3.68; 


N, 5.18 



45 M.P. 158-1 59* C. 

1 ,2,3,4-Tetrahydro-2-methyl-1 ,3-dioxo-4-isoquinolinecarboxylic Acid Methyl Ester 

NMR (DMSO-de. 200 MHz): 6 [3.24 (s) t 3.46 (s), tautomeric, 3H, -NCH 3 ], [3.7 (s), 4.03 (s), tautomeric, 3H, 
50 -C0 2 CH 3 ] f 7.4-8.45 (tautomeric, 4H, Ar-H) 

IR (KBr, cm" 1 ): 3400 (brm), 1670 (s), 1600 (s), 1420 (m), 780 (m) 
MS (m/e): 233 (M + ), 118 (M^CCfeMe, -CONCH 3 ) 



Anal. Calcd.: 


c, 


61.80; 


H, 4.75; 


N, 6.01 


Found: 


c, 


61 .62; 


H, 4.89; 


N, 5.92 



M.P. 130-131 *C 
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Step c) Preparation of 2-[(3 ( 4-Dichlorophenyt)methyl]-1,2,3 J 4-tetrahydro-4-(methoxycarbonyl)-1 ,3-dioxo-4- 
isoquinolineacetic Acid 1,1-Dimethyiethyl Ester 

To a suspension of 2-[(3 l 4-dichlorophenyl)methyl]-1 t 2,3 I 4-tetrahydro-1,3-dioxo-4-isoquinolinecarboxylic 
5 acid methyl ester (6.3 g, 16.66 mmol), K2CO3 (3.45 g, 24.99 mmol) in DMF (100 mL) was added tert-butyl 
bromoacetate (4.03 mL, 24.99 mmol). After stirring at 70 *C for 1 hour, the mixture was poured into H 2 0, 
extracted with EtOAc and dried over MgSCX. The crude product was purified by flash chromatography 
(hexane/EtOAc 4:1) to yield a yellowish oil (5.9 g, 71.9%). 

NMR (DMSO-d 6 , 400 MHz): 6 1.02 (s, 9H, CQ 2 - tertbutyl ), 3.56 (s, 3H, -CO2CH3), 3.62 (q, J = 17.2 Hz, 2H, 
70 -CH 2 CQ2- tertbutyl ), 5.14 (s, 2H, -NCH 2 -), 7.32 (dd, J = 8.42 Hz, 2.04 Hz, 1H, Ar-H), 7.52 (d, J =2.03 Hz, 1H, 
Ar-H), 7.59-7.62 (m, 3H, Ar-H), 7.78 (dt, J = 7.64 Hz, 1.39 Hz, 1H, Ar-H), 8.19 (dd, J = 8.51 Hz, 1.66 Hz, 1H, 
Ar-H) 

IR (CHCI 3) cm~ 1 ): 1750 (s), 1720 (s), 1675 (s), 1355 (m), 1140 (s), 740 (m) 
MS (m/e): 491 (M + ). 304 (M+-CONH, -CH 2 C6H 3 CI 2 ) 
rs The following compounds were obtained in substantially the same manner as that of Example 1, Step 
c). 

2-[(4-Bromo-2-fluorophenyl)methyl]-1,2,3,4-tetrahydro-4-(methoxycarbonyl)-1 ) 3-dioxo-4-isoquinolineacetic 
Acid 1,1-Dimethylethyl Ester 

20 

NMR (DMSO-De, 400 MHz): 5 1.04 [s, 9H, -C(CH 3 ) 3 ], 3.53 (s. 3H, -CO 2 CH3),3.60 [dd, J = 17.7 Hz, 2H, 
-CH 2 CQ 2 C(CH 3 )3] ( 5.14 (s, 2H, NCH r ), 7.17 (t, J = 8.25 Hz, 1H, Ar-H), 7.36 (dd, J = 8.36 Hz, 1.75 Hz, 1H, 
Ar-H), 7.6 (m, 3H, Ar-H), 7.77 (dt, J = 7.2 Hz, 1.27 Hz, 1H, Ar-H), 8.19 (dd, J =8.25 Hz, 1.54 Hz, 1H Ar-H) 
IR (CHCI3. cm" 1 ): 1720 (s), 1675 (s), 1360 (s), 765 (m) 
25 MS (m/e): 520 (M + H)\ 464 [M + -C(CH 3 ) 3 ]. 

1 ,2,3,4-Tetrahydro-4-(methoxycarbonyl)-2-methyl-1 ) 3-dioxo-4-isoquinoline-acetic Acid 1 ,1-Dimethylethyl Es- 
ter 

30 NMR (DMSO-de, 200 MHz): 5 1.01 (s, 9H, -CQ 2 - tertbutyl ), 3.31 (s, 3H, N-CH 3 ), 3.58 (m, 5H, -C0 2 CH 3 , 
-CH 2 CC^-tertbutyl), 7.61 (m, 2H), 7.74 (dt, J = 7.6 Hz, 1.6 Hz, 1H, Ar-H), 8.18 (dd, J = 8.4Hz, 2.0Hz, 1H, Ar- 
il) 

IR (KBr, cm" 1 ): 3420 (m), 1750 (s), 1730 (s), 1670 (s), 1465 (m), 740 (m) 
MS (m/e): 347 (M + ) 



Anal. Calcd.: 


C, 62.24; 


H, 6.09; 


N, 4.03 


Found: 


C, 62.20; 


H, 6.08; 


N, 4.02 



40 MP. 89-90 • C. 

6-Chloro-1,2,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyl-1,3-dioxo-4-isoquinolineacetic Acid 1,1- 
Dimethylethyl Ester 

45 NMR (DMSO-d 6 , 200 MHz): 5 1.06 (s, 9H, -CQ 2 - tertbutyl ), 3.3 (s, 3H, -NCH 3 ), 3.6 (s, 3H, -C0 2 CH 3 ), 3.67 (q, 
J = 17.5 Hz, 2H, -CH 2 CQ 2 - tertbutyl ), 7.68 (dd, J = 9.0 Hz, 1.6 Hz, 1H, Ar-H), 7.77 (d, J = 2.0 Hz, 1H, Ar-H), 
8.21 (d. J = 8.2 Hz, 1H, Ar-H) 

IR (KBr, cm -1 ): 3440 (m), 1740 (s), 1720 (s), 1680 (s), 1360 (s), 1060 (s). 770 (m) 
MS (m/e): 381 (M + ) 



Anal. Calcd.: 


c, 


56.82; 


H, 5.28; 


N, 3.67 


Found: 


C, 


57.00; 


H. 5.41; 


N, 3.66 



55 M.P. 135-1 36* C. 
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7-ChloroO,2^3,4-tetrahydro-4-(m Acid 1,1- 

Dimethylethyl Ester 

NMR (DMSO-de, 200 MHz): 5 1.06 (s. 9H, CQ 2 - tertbutyl ), 3.31 (s, 3H, -NCH 3 ), 3.59 (s, 5H, -CO2CH3, 
5 -CH 2 CQ2- tertbutyl ), 7.65 (d, J = 8.4 Hz, 1H, Ar-H), 7.84 (d, J = 8.2 Hz, 2.8 Hz, 1H, Ar-H), 8.15 (d, J = 2.2 Hz, 
1H, Ar-H) 

IR (KBr, cm" 1 ): 3440 (m), 1760 (s), 1740 (m), 1725 (m), 1680 (s), 1440 (m), 770 (m) 
MS (m/e): 381 (M + ), 308 (M + -0-tertbutyl) 



Ana). Calcd.: 


c, 


56.62; 


H, 5.28; 


N, 3.67 


Found: 


c, 


56.44; 


H, 5.23; 


N, 3.72 



MP. 103-104 -C. 

75 

2-Ethyl-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-1 ,3-dioxo-4-isoquinolineacetic Acid 1 ,1 -Dimethylethyi Ester 

NMR (DMSO-de. 200 MHz): S 1.04 (s, 9H, CQ 2 - tertbutyl ) ( 1.14 (t, J = 7.0 Hz, 3H ( -NCH2CH3), 3.58 (s, 2H, 
-CH2CO-), 4.0 (q. J =7.0 Hz, 2H, -NCH 2 CH 3 ), 7.59-7.61 (m, 2H, Ar-H), 7.75 (t, J = 7-8 Hz, 1H, Ar-H), 8.18 (d, 
20 J = 7.9 Hz, 1H, Ar-H) 

IR (KBr, cm" 1 ): 1730 (s), 1670 (s), 1465 (m), 1160 (s), 710 (m) 

MS (m/e): 361 (M + ), 305 (M + -C 4 H 8 ), 288 (M + -0-tertbutyl), 246 (M + -CH 2 C02-tertbutyl). 

6-Bromo-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyl-1 ,3-dioxo-4-isoquinolineacetic Acid 1,1- 
25 Dimethylethyi Ester 

NMR (DMSO-de , 200 MHz): 5 1.05 [s, 9H, -C(CH 3 ) 3 ], 3.28 (s, 3H, -NCH 3 ), 3.59 (s, 3H, -C0 2 C^), 3.58 (d. 
J = 17.03 Hz, 1H, -CH2CQ2-), 3.67 (d, J = 17.03 Hz, 1H, -CH 2 CQ 2 -), 7.81 (dd, J = 8.4 Hz, 1.85 Hz, 1H, Ar-H), 
7.88 (d, J = 1.81 Hz, 1H, Ar-H), 8.08 (d, J = 8.4 Hz, 1H, Ar-H) 
30 IR (KBr, cm" 1 ): 1740 (s), 1710 (s), 1670 (s), 755 (m) 
MS (m/e): 425 (M + ), 370 (M + -C4H 7 ), 352 (M + -C 4 H 9 0) 



Anal. Calcd.: 


c, 


50.72; 


H, 4.73; 


N, 3.29 


Found: 


c. 


50.47; 


H, 4.68; 


N, 3.12 



MP. 152-1 53 'C. 

Step d) Preparation of 2-[(3,4-Dichlorophenyl)methyl]-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-1 ,3rdioxo-4- 
40 isoquinolineacetic Acid 

A mixture of 2-[(3,4-dichlorophenyl)methyl]-1 ^.S^-tetrahydro^-tmethoxycarbonylJ-l ,3-dioxo-4- 
isoquinolineacetic acid 1,1 -dimethylethyi ester (5.8 g, 11.78 mmol), CH2CI2 (50 mL) and CF 3 C02H (10 mL) 
was stirred at room temperature for 10 hours. The volatiles were removed in vacuo , and the residue was 

45 recrystallized from acetone/ether/hexane (at -20* C) to yield a white solid m.p. 153-154 °C (4.0 g, 89.5%). 
NMR (DMSO-de, 400 MHz): 6 3.56 (s, 3H, -C02CH 3 ), 3.65 (q, J = 17.7 Hz, 2H, -CH 2 C0 2 H), 5.12 (q, J = 15.4 
Hz, 2H, -NCH2-), 7.27 (dd, J = 8.35 Hz, 1.97 Hz, 1H, Ar-H), 7.52 (d, J = 1.92 Hz, 1H, Ar-H); 7.58-7.62 (m, 
3H), 7.76 (dt, J = 7.35 Hz, 0.87 Hz, 1H, Ar-H), 8.16 (dd, J = 7.82 Hz, 1.16 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 3430 (m), 3500-2500 (br), 1755 (s), 1710 (s), 1670 (s), 1350 (m), 1230 (s), 745 (m) 

50 MS (m/e): 435 (M + ) 



Anal. Calcd.: 


C. 55.07; 


H, 3.47; 


N, 3.21 


Found: 


C, 55.15; 


H, 3.84; 


N, 2.94. 



55 

The following compounds were obtained in substantially the same manner as that of Example 1, Step 
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2-[(4-Bromo-2-fluorophenyl)methyl]-1,2,3,4-tetrahydro-4-(methoxycarbonyl)-1,3-db 
Acid 

NMR (DMSO-d 6l 400 MHz): 5 3.54 (s, 3H t -C0 2 CH 3 ), 3.64 (q, J = 17.67 Hz, 2H, -CH 2 C0 2 H), 5.12 (q, 
5 J = 15.34 Hz, 2H, -NCH 2 -), 7.14 (t, J = 8.22 Hz, 1H, Ar-H), 7.3 (d, J = 8.3 Hz, 1H, Ar-H), 7.5-7.6 (m, 3H, Ar-H), 
7.76 (d, 7.4 Hz, 1H, Ar-H), 8.16 (d, J = 7.8 Hz, 1H, Ar-H), 12.35 (s, 1H, -C0 2 H) 
IR (KBr, cm" 1 ): 3280 (m), 3500-2500 (br), 1750 (s), 1720 (s). 1675 (s), 1350 (s), 875 (m) 
MS (m/e): 463 (M + ), 445 (M + -H,-OH) 



Anal. Calcd. for C 20 Hi sBrFNOe -0.2^0: 


c, 


51.28; 


H, 3.30; 


N, 2.99 


Found: 


c, 


51.26; 


H, 3.48; 


N, 2.95 



MP. 1 39-1 40 'C. 

75 

2-[(4-Bromo-2-fluorophenyl)rnethyl]-7-chlorch1,2,3,4-tetrahydro-4-(metho 
isoquinolineacetic Acid 

NMR (DMSO-d 6 , 200 MHz): 5 3.67 (s, 3H, -C0 2 CH 3 ), 3.71 (q, J = 17.5 Hz, 2H, -CH 2 C0 2 H), 5.14 (q, J = 17.2 
20 Hz, 2H, -NCH 2 C 6 H 3 BrF), 7.15 (t, J = 8.4 Hz, 1H, Ar-H), 7.36 (dd, J = 8.2 Hz, 2.0 Hz, 1H, Ar-H), 7.55 (dd, 
J = 9.8 Hz, 2.0 Hz, 1H, Ar-H), 7.70 (d, J = 8.4 Hz, 1H, Ar-H), 7.87 (dd, J = 8.8 Hz, 2.8 Hz, 1H, Ar-H), 8.14 (d, 
J = 2.2 Hz, 1 H, Ar-H), 1 2.8 (brs, 1 H, -C0 2 H) 

IR (KBr, cm" 1 ): 3500-2500 (brs), 1730 (s), 1710 (s), 1665 (s), 1420 (m), 750 (m) 



Anal. Calcd.: 


c, 


48.17; 


H, 2.83; 


N, 2.81 


Found: 


C 


47.96; 


H, 2.85; 


N, 2.85 



MP. 86-88 *C. 

30 

2-[(4-Bromo-2-fluorophenyl)methyl]-6-chloro-1,2,3,4-tetrahydro-4-(meth 
isoquinolineacetic Acid 

NMR (DMSO-ds, 200 MHz): 6 3.58 (s, 3H, -CO2CH3), 3.68 (d, J = 17.5 Hz, 1H, -CH 2 CQ 2 H), 3.85 (d, J = 17.5 
35 Hz, 1H, -CH 2 CQ 2 H) f 5.15 (s, 2H, -NCH 2 -), 7.15 (t, J = 8.3 Hz, 1H, Ar-H), 7.35 (d, J = 8.3 Hz, 1H, Ar-H), 7.55 
(d, J = 9.6 Hz, 1H, Ar-H), 7.68 (d, J = 8.2 Hz, 1H, Ar-H), 7.85 (s t 1H, Ar-H), 8.2 (d, J = 8.1 Hz, 1H, Ar-H) 
MS (m/e): 497 (M + ) 



Anal. Calcd.: 


C, 48.17; 


H, 2.83; 


N, 2.81 


Found: 


C, 47.85; 


H, 2.85; 


N, 2.86. 



2-[(4-Bromo-2-fluorophenyl)methyl]-6-fluoro-1 ,2,3i 4-tetrahydro-4-(methoxycarbony])-1,3-dioxo-4- 
45 isoquinolineacetic Acid 

NMR (DMSO-ds, 400 MHz): 5 3.56 (s, 3H, -CCbCHg), 3.6 (d, J = 17.9 Hz, 1H, -CH 2 CQ 2 H), 3.8 (d, J = 17.9 
Hz, 1H, -CHgCaH), 5.1 (dd, J = 15.5 Hz, 2H, -NCH 2 -), 7.12 (t, J =8.23 Hz, 1H, Ar-H), 7.31 (dd, J = 8.28 Hz, 
1.68 Hz, 1H, Ar-H), 7.45 (dt, J =8.56 Hz, 2.5 Hz, 1H, Ar-H), 7.54 (dd, J = 9.77 Hz, 1.89 Hz, 1H, Ar-H), 7.64 
50 (dd, J = 9.61 Hz, 2.46 Hz, 1H, Ar-H), 8.23 (dd, J = 8.79 Hz, 5.81 Hz, 1H, Ar-H), 12.67 (brs, 1H, -C0 2 H) 
IR (KBr, cm" 1 ): 3400-2700 (br), 1745 (s), 1710 <s). 1670 (s), 770 (m) 
MS (m/e): 481 (M + ), 405 (M + -C02-CH 3 OH) 



Anal. Calcd,: 


c ( 


49.81; 


H, 2,93; 


N, 2.90 


Found: 


c, 


49.94; 


H, 3.03; 


N, 2.84 



M.P. 132-1 33.5 *C 
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1 ,2,3,4-Tetrahydro-4-(methoxycarbonyl)-2-methyl-1 ,3-dioxo-4-isoquinolineacetic Acid 



NMR (DMSO-de, 200 MHz): 5 3.28 (s, 3H, N-CH 3 ), 3.57 (s, 3H, -C0 2 CH 3 ). 3.61 (s, 2H, -CH 2 C0 2 H), 7.54 (m, 
2H, Ar-H), 7.75 <dt t J = 8.2 Hz, 1.6 Hz, 1H, Ar-H), 8.18 (d, J = 7.8 Hz, 1H, Ar-H), 12.3 (brs, 1H, -C0 2 H) 
5 IR (KBr, cm" 1 ): 3420 (m), 3500-2500 (brs), 1755 (s), 1730 (s), 1710 (s), 1660 (s), 1455 (m), 745 (m) 
MS (m/e): 291 (M + ) 



10 



Anal. Calcd.: 


C, 


57.73; 


H, 4.50; 


N, 4.81 


Found: 


c, 


57.55; 


H, 4.68; 


N, 4.75 



M P. 188-189* C. 

7-Chloro-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyH ,3-dioxo-4-isoquinolineacetic Acid 

NMR (DMSO-de, 200 MHz): 5 3.29 (s, 3H, -NCH 3 ), 3.59 (s, 3H, -C0 2 CH 3 ), 3.63 (s, 2H, -CH 2 C0 2 H), 7.68 (d, 

J = 9.0 Hz, 1H, Ar-H), 7.81 (dd, J = 8.8 Hz, 2.0 Hz, 1H, Ar-H), 8.12 (d, J = 1.8 Hz, 1H, Ar-H) 

IR (KBr, cm~ 1 ): 3430 (m), 3500-2500 (brm), 1755 (s), 1720 (s), 1675 (s), 1440 (m), 1240 (s), 770 (m) 

MS (m/e): 325 (M + ) 



Anal. Calcd.: 


C ( 51 .63; 


H.3.71; 


N, 4.30 


Found: 


C, 51.41; 


H, 3.66; 


N, 4.26 



25 M.P. 161-162 *C. 

6-Chloro-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyl-1 ,3-dioxo-4-isoquinolineacetic Acid 

NMR (DMSO-d 6 , 200 MHz): 5 3.27 (s, 3H, -NCH 3 ), 3.59 (s, 3H, -CO2CH3), 3.64 (q, J = 17.5 Hz, 2H, 
30 -ChfeCOaH), 7.65 (dd, J = 8.6 Hz, 2.0 Hz, 1H, Ar-H), 7.78 (d, J = 2.0 Hz, 1H, Ar-H), 8.18 (d, J = 8.0 Hz, 1H, 
Ar-H) 

IR (KBr, cm" 1 ): 3440 (m), 3500-2500 (brm), 1750 (s). 1710 (s), 1675 (s), 1430 (m), 1240 (s), 770 (m) 
MS (m/e): 325 (M + ) 



Anal. Calcd.: 


c, 


51 .63; 


H,3.71; 


N.4.30 


Found: 


c, 


51 .73; 


H, 3.70; 


N, 4.28 



M.P. 195-1 96 *C. 

40 

2-Ethyl-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-1 ,3-dioxo-4-isoquinolineacetic Acid 

NMR (DMSO-ds. 400 MHz): 5 1.09 (t, J = 7.04 Hz, 3H, -NCH 2 CH 3 ), 3.55 (s, 3H, -CC^CHs), 3.94 (q, J = 7.0 
Hz, 2H, -NCH 2 CH 3 ), 7.54-7.58 (m, 2H, Ar-H), 7.72 (dt ( J = 7.6 Hz, 1.48 Hz, 1H, Ar-H), 8.14 (dd, J = 7.91 Hz, 
45 1 .1 4 Hz, 1 H, Ar-H), 1 2.6 (brs, 1 H,-CC>2 H) 

IR (KBr, cm" 1 ): 3450 (m), 3500-2500 (brm), 1750 (s), 1710 (s), 1665 (s), 1640 (s), 1465 (m), 745 (m) 
MS (m/e): 305 (M + ), 246 (M^CCfeMe) 



Anal. Calcd.: 


C, 59.01; 


H, 4,95; 


N, 4.59 


Found: 


C, 58.87; 


H, 5.05; 


N, 4.60 



M.P. 145-1 46' C. 

55 1 ( 2,3 ) 4-Tetrahydro-4-(methoxycarbonyl)-2-propyl-1 ,3-dioxo-4-isoquinolineacetic Acid 

NMR (DMSO-d 6 , 200 MHz): 8 0.87 (t, J = 7.0 Hz, 3H, -NCH2CH2CH;,), 1.54-1.62 (m, 2H, -NCHaCHaCHa), 
3.56 (s, 3H, -CO2CH3). 3.62 (s, 2H, -CH2C02H), 3.91 (t, J = 7.0 Hz, 2H, -NCH 2 CH 2 CH 3 ), 7.5-7.62 (m, 2H, Ar- 
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H), 7.81 (t, J = 7.8 Hz, 1H, Ar-H), 8.15 (d, J = 7.65 Hz, 1H, Ar-H) 

IR (KBr, cm" 1 ): 3500-2500 (brs), 1750 (s), 1710 (s), 1665 (s), 1430 (m), 750 (m) 

MS (m/e): 319 (M + ), 260 (M + -CH 2 C0 2 H) 



5 



Anal. Calcd.: 


C, 


60.18; 


H, 5.37; 


N, 4.39 


Found: 


c, 


59.96; 


H, 5.28; 


N, 4.34 



M.P. 119-120'C. 

10 

2-Butyl-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-1 ,3-dioxo-4 isoquinolineacetic Acid 

NMR (DMSO-de, 200 MHz): 5 0.89 (t, J = 7.6 Hz, 3H, -NCH2CH2CH2CH3), 1.21-1.38 (m, 2H, 
-N ( CH 2 CH 2 CH 2 CH 3 ), 1.4-1.6 (m, 1H, -NCH 2 CH 2 CH 2 CH 3 ), 3.56 (s, 3H, -CO2CH3), 3.62 (s, 2H, -CH 2 C0 2 H), 
/5 3.94 (t, J = 7.0 Hz, 2H, -NCH 2 CH 2 CH 2 CH 3 ), 7.61 (m, 2H, Ar-H), 7.74 (dt, J = 8.0 Hz, 1.4 Hz, 1H, Ar-H), 8.18 
(dd, J = 8.0 Hz, 1.6 Hz, 1H, Ar-H) 

IR (KBr, cm" 1 ): 3500-2500 (brs), 1750 (s), 1710 (s), 1640 (s), 1420 (m), 745 (m) 
MS (m/e): 333 (M + ), 274 (M + -CH 2 C0 2 H) 



20 



Anal. Calcd.: 


c, 


61.25; 


H, 5.75; 


N, 4.20 


Found: 


c, 


61.09; 


H. 5.67; 


N, 4.23 



M.P. 133-134 'C. 

25 

6-Bromo-1 ,2,3,4-tetrahydro-4-(methoxycarbonyl)-2-methyl-1 ,3-dioxo-4-isoquinolineacetic Acid 

NMR (DMSO-de, 200 MHz): 5 3.26 (s, 3H t N-CH 3 ), 3.53 (d, J = 17.2 Hz, 1H, -CH 2 CQ 2 H), 3.58 (s, 3H, 
-CO2CH3), 3.74 (d, J = 17.2 Hz, 1H, -CH2CO2H), 7.77 (dd, J = 8.2 Hz, 2.2 Hz, 1H, Ar-H), 7.87 (d, J = 2.2 Hz, 
30 1H, Ar-H), 8.0 (d, J = 8.2 Hz, 1 H, Ar-H), 12.64 (s, 1 H, -CC^H) 
IR (KBr, cm" 1 ): 3450-2600 (br), 1735 (s), 1700 (s), 1660 (s) 
MS (m/e): 369 <M + ), 324 (M + -C0 2 H) 



Anal. Calcd.: 


c, 


45.43; 


H, 3.27; 


N, 3.78 


Found: 


C, 


45.04; 


H.3.16; 


N, 3.62 



M.P. 194-195 -C. 

40 Step e) Preparation of 4-(2-Amino-2-oxoethyl)-2-[(3,4-dichlorophenyl)methyl]-1,2,3,4-tetrahydro-1 ) 3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester 

To a solution of 2-[(3,4-dichlorophenyl)methyl]-1,2,3,4-tetrahydro-4-(methoxycarbonyl)-1,3-dioxo-4- 
isoquinolineacetic acid (3.6 g, 8.26 mmol) in DMF (50 mL) were added 1-(3-dimethylaminopropyl)-3- 

45 ethylcarbodiimide hydrochloride (2.06 g, 10.74 mmol), and 1-hydroxybenzotriazole hydrate (1.67 g, 12.38 
mmol) and the mixture was stirred for 2 hours. A freshly prepared tetrahydrofuran ammonium solution was 
added dropwise with continuous monitoring of the reaction by thin layer chromatography (TLC). After the 
reaction was completed the mixture was poured into H 2 0, acidified with HCI (2N), extracted with EtOAc and 
dried over MgS04. The crude product was recrystallized from ether/hexane (at 0*C) to yield a white solid, 

50 m.p. 1 93-1 94 'C (3.4 g, 94/7%). 

NMR (DMSO-dc, 400 MHz): 5 3.55 (s, 3H, -C0 2 CH 3 ), 3.56 (q, J = 16.54 Hz, 2H, -CH 2 CONH 2 ), 5.1 (q, 
J = 15.37 Hz, 2H, -NCH 2 -), 6.87 (s, 1H, -CONH 2 ), 7.33 (dd, J = 8.37 Hz, 1.87 Hz, 1H, Ar-H), 7.46 (d, J = 7.84 
Hz, 1H, Ar-H), 7.52 (s, 1H, -CONH 2 ), 7.57-7.60 (m, 3H, Ar-H), 7.77 (dt, J = 7.65 Hz, 1.1 Hz, 1H, Ar-H), 8.11 
(dd, J = 7.6 Hz, 1 .74 Hz, 1 H, Ar-H) 

55 IR (KBr, cm" 1 ): 3450 (s), 3340 (m), 1750 (s) f 1720 (s), 1670 (s), 1360 (s), 740 (m) 
MS (m/e): 435(M + H) + , 377 (M + -CH 2 CONH 2 ) 
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Anal. Calcd.: 


C, 


55.19; 


H, 2.71; 


N, 6.44 


Found: 


c. 


55.17; 


H, 3.69; 


N, 6.62. 



5 The following compounds were obtained in substantially the same manner as that of Example 1, Step 
e). 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2"fluorophenyl)methyl]-1 ,2,3,4-tetrahydro-1,3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester 

w 

NMR (DMSO-ds, 400 MHz): 5 3.53 (s, 3H, -C0 2 CH 3 ), 3.51 (q, J = 16.6 Hz, 2H, -CH 2 CONH 2 ), 5.1 (q, J = 15.4 
Hz, 2H, -NCH 2 -), 6.88 (s, 1H ( -CONH 2 ), 7.23 (t, J = 8.0 Hz, 1H, Ar-H), 7.3 (dd. J = 8.3 Hz, 1.84 Hz, 1H, Ar-H), 
7.46 (d, J = 7.98 Hz, 1H, Ar-H), 7.52 (s, 1H, -CONH 2 ), 7.54-7.60 (m, 2H, Ar-H), 7.75 (dt, J = 7.76 Hz, 1.39 Hz, 
1H, Ar-H), 8.1 (dd, J = 7.87 Hz, 1.22 Hz, 1H, Ar-H) 
75 IR (KBr, cm" 1 ): 3450 (s), 1730 (s), 1720 (s), 1670 (s), 1350 (s), 875 (m) 
MS (m/e): 463 (M + H) + , 446 (M + -OH) 



Anal. Calcd.: 


c, 


52.08; 


H, 3.06; 


N, 6.07 


Found: 


c, 


51.91; 


H, 3.36; 


N, 6.09 



MP. 180-181 °C. 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-7-chloro-1,2,3,4-tetrahydro-1,3-dioxo-4- 
25 isoquinolinecarboxylic Acid Methyl Ester 

NMR (DMSO-de, 200 MHz): 5 3.56 (s, 5H, -C0 2 CH 3 , CH 2 CONH 2 ), 5,12 (q, J = 17.2 Hz, 2H, -NCH 2 C 6 H 3 BrF), 
6.95 <s, 1H, -CONH 2 ), 7.2-7.35 (m, 2H, Ar-H), 7.5-7.6 (m, 2H, Ar-H), 7.84 (dd, J = 8.6 Hz, 1.8 Hz, 1H, Ar-H), 
8.1 (d, J = 2.2 Hz, 1H. Ar-H) 
30 IR (KBr, cm" 1 ): 3450 (m), 3370 (m), 1755 (m), 1720 (m), 1675 (s), 1430 (m), 765 (m) 
MS (m/e): 497 (M + H) + 



Anal. Calcd.: 


C, 


48.27; 


H, 3.04; 


N, 5.63 


Found: 


c, 


48.27; 


H, 3.12; 


N.5.46 



M.P. 94-96 -C. 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluoroph 
40 isoquinolinecarboxylic Acid Methyl Ester 

NMR (DMSO-de, 200 MHz): 5 3.62 (m, 5H, -CCfeCHa, -CH 2 CONH 2 ), 5.11 (q, J = 17.6 Hz, 2H, 
-NCH 2 C 6 H 3 BrF), 6.95 (brs, 1H, -CONH 2 ), 7.20-7.35 (m, 2H, Ar-H), 7.5-7.7 (m, 4H, Ar-H, -CONH 2 ), 8.12 (d, 
J = 7.8 Hz, 1H, Ar-H) 
45 IR (KBr, cm" 1 ): 3450 (m), 1725 (m), 1675 (s), 1490 (m) 
MS(m/e):497(M + H) + 



Anal. Calcd.: 


C, 48.26; 


H, 3.04; 


N, 5.63 


Found: 


C, 48.53; 


H, 3:22; 


N, 5.53. 



4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro-1,2 t 3,4-tetrahydro-1,3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester 

55 

NMR (DMSO-de, 400 MHz): 6 3.49 (d, J = 16.65 Hz, 1H, -CH 2 CONH 2 ), 3.56 (s, 3H, -CO2CH3), 3.59 (d, 
J = 16.65 Hz, 1H, -CH2CONH 2 ), 5.08 (dd, J = 15.48 Hz, 2H, - NCH 2 -), 6.94 (s, 1H, -CONH 2 ), 7.21 (t, J = 8.22 
Hz, 1H, Ar-H) f 7.30 (dd, J = 8.27 Hz, 1.64 Hz, 1H, Ar-H), 7.38-7.46 (m, 2H, Ar-H), 7.51 (s, 1H, -CONH 2 ), 7.54 
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(dd, J = 9.81 Hz, 1.83 Hz, 1H, Ar-H), 8.20 (dd, J-8.74 Hz, 5.84 Hz, 1H, Ar-H) 

IR (KBr, cm" 1 ): 3440 (s), 3350 (s), 1740 (s), 1710 (s), 1670 (s). 1660 (s), 765 (m) 

MS (m/e): 480 (M + ), 463 (M + -NH 3 ) 



Anal. Calcd: 


C, 


49.91; 


H, 3.14; 


N, 5.82 


Found: 


C, 


49.56; 


H, 3.09; 


N, 5.73 



MP. 203-204.5 «C. 

TO 

4-(2-Amino-2-oxoethyl)-1 ,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Ester 

NMR (DMS0-d 6l 200 MHz): 6 3.27 (s, 3H, -NCH 3 ), 3.49 (s, 2H ( -CH 2 C0 2 H), 3.56 (s ( 3H, -C0 2 CH 3 ), 6.78 (s, 
1H, -CONH 2 ), 7.4-7.6 (m, 3H, Ar-H, -CONH 2 ), 7.69 (dt, J = 7.6 Hz, 2Hz, 1H, Ar-H), 8.16 (d. J = 8.2 Hz, 1H, 
75 Ar-H) 

IR (KBr, cm" 1 ): 3420 (m), 3320 (m), 1760 (s), 1660 (s), 1420 (m), 755 (m) 
MS (m/e): 290 (M + ) 



Anal. Calcd.: 


C, 


57.93; 


H, 4.86; 


N, 9.65 


Found: 


c, 


57.73; 


H, 4.95; 


N, 9.56 



M.P. 230-231 -C. 

25 4-(2-Amino-2-oxoethyl)-7-chloro-1 ,2,3,4-tetrahydro-2-methyl-1 ,3-dioxo-4-isoquinolinecarboxylic Acid Methyl 
Ester 

NMR (DMSO-d 5( 200 MHz): 5 3.27 (s, 3H, -NCH 3 ), 3.48 (s, 2H, -CH 2 CONH 2 ), 3.58 (s, 3H, -C^CHa), 6.85 
(s, 1H, -CONH 2 ), 7.45 (d, J=8.6 Hz, 1H, Ar-H), 7.49 (s, 1H. -CONH 2 ), 7.80 (dd, J = 8.2 Hz, 2.2Hz, 1H, Ar-H), 
30 8.08 (d, J = 2.2 Hz, 1 H, Ar-H) 

IR (KBr, cm" 1 ): 3420 (m), 1760 (s), 1715 (m), 1665 (s), 1440 (m), 770 (m) 
MS (m/e): 324 (M + ) 



Anal. Calcd.: 


c, 


51.78; 


H, 4.03; 


N, 8.63 


Found: 


c, 


51.82; 


H, 3.98; 


N, 8.54 



M.P. 215-216 'C. 

40 4-(2-Amino-2-oxoethyl)-6-chloro-1,2,3,4-tetrahydro-2-meth^ Methyl 
Ester 

NMR (DMSO-d 6 , 200 MHz): 5 3.26 (s, 3H, -NCH 3 ), 3.51 (q, J = 17.5 Hz, 2H, -CH 2 CONH 2 ), 3.59 (s, 3H, 
-CCfeCHs), 6.85 (s, 1H, -CONH 2 ), 7.5 (s, 1H, -CONH 2 ), 7.53 (d, J = 2,0 Hz, 1H, Ar-H), 7.62 (dd, J = 8.6 Hz, 
45 2.0 Hz, 1H, Ar-H), 8.16 (d, J = 8.0 Hz, 1H, Ar-H) 

IR (KBr, cm" 1 ): 3420 (s), 1760 (s), 1710 (m), 1660 (s), 1235 (m), 770 (m) 
MS (m/e): 324 (M + ) 
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Anal. Calcd.: 


C, 51.78; 


H, 4.03; 


N, 8.63 


Found: 


C, 51.67; 


H, 3.95; 


N, 8.42 



M.P. 221 -222* C. 

55 4-(2-Amino-2-oxoethyl)-2-ethyl-1 ,2,3,4-tetrahydro-1 ^-dioxo^isoquinolinecarboxylic Acid Methyl Ester 

NMR (DMSO-de, 400 MHz): 5 1.09 (t, J=6.94 Hz, 3H, -NCH2CH3), 3.46 (q, J = 16.57 Hz, 2H, -CH 2 CONH 2 ), 
3.54 (s, 3H, -C0 2 CH 3 ). 3.94 (q, J = 6.73 Hz, 2H, -NCH 2 CH 3 ), 6.76 (brs, 1H, -CONH 2 ), 7.38 (d, J = 7.8 Hz, 1H, 
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Ar-H), 7.44 (brs, 1H, -CONH 2 ), 7.53 (t, J = 7.56 Hz, 1H, Ar-H), 7.7 (dt, J = 7.86 Hz, 1.28 Hz, 1H, Ar-H), 8.11 
(d, J = 7.82 Hz, 1H, Ar-H) 

IR (KBr, cm" 1 ): 3450 (s), 1750 (s), 1710 (s), 1680 (s), 1650 (s), 1420 (m), 780 (m) 
MS (m/e): 304 (M + ), 246 (M + -CH 2 CONH 2 ). 245 (M + -C0 2 CH 3 ) 



Anal. Calcd,: 


C, 


59.21; 


H, 5,3; 


N, 9.21 


Found: 


C, 


59.17; 


H ( 5.46; 


N, 9.23 



;o MP. 190-191 *C. 

4-(2-Amino-2-oxoethyl)-1 ( 2,3,4-t9trahydro-2-propyl-1,3-dioxo-4-isoquinolin9-carboxylic Acid Methyl Ester 

NMR (DMSO-d 6 , 200 MHz): 6 0.87 (t, J = 7.0 Hz, 3H, -NCH 2 CH 2 CH 3 ), 1.51-1.62 (m, 2H, -NCH 2 CH 2 CH 3 ), 
75 3.49 (s, 2H, -CH 2 CONH 2 ), 3.55 (s, 3H, -C0 2 CH 3 ), 3.89 (t, J = 7.0 Hz, 2H, -NCH 2 CH 2 CH 3 ), 6.78 (s, 1H, 
-CONH 2 ), 7.43 (d, J = 7.2 Hz, 1H, Ar-H), 7.46 (s, 1H, -CONH 2 ), 7.58 (dd, J = 7.6 Hz, 1.6 Hz, 1H, Ar-H), 7.7 
(dt, J= 7.6 Hz, 2.0Hz, 1H, Ar-H), 8.15 (dd, J = 8.2 Hz, 1.8 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 3420 (s), 3200 (s), 1765 (s), 1710 (s), 1670 (s), 1430 (m), 750 (m) 
MS (m/e): 318 (M + ), 260 (M + -CH 2 CONH 2 ), 259 (M + -C0 2 CH 3 ) 



Anal. Calcd.: 


c, 


60.37; 


H, 5.70; 


N, 8.80 


Found: 


c, 


60.24; 


H, 5.60; 


N, 8.72 



25 M.P. 181-182 °C. 

4-(2-Amino-2-oxoethyl)-2-butyl-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Ester 

NMR (DMSO-d 6 , 200 MHz): 5 0.89 (t, J = 7.6 Hz, 3H, -NCH 2 CH 2 CH 2 CH 3 ), 1.2-1.4 (m, 2H, 
30 -NCH 2 CH 2 CH 2 CH 3 ), 1 .4-1 .62 (m, 2H, -NCH 2 CH 2 CH 2 CH 3 ), 3.49 (s, 2H, -CH 2 CONH 2 ), 3.55 (s, 3H, 
-C0 2 CH 3 ), 3.92 (t, J = 7,6 Hz, 2H, -NCH 2 CH 2 CH 2 CH 3 ), 6.79 (s, 1H, -CONH 2 ), 7.43 (d, J = 8.0 Hz, 1H, Ar-H), 
7.46 (s. 1H, -C0NH 2 ), 7.58 (dt, J = 7.6 Hz, 1.2 Hz, 1H, Ar-H), 8.15 (dd. J = 8.0 Hz, 1.0 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 3400 (s) t 3200 (s), 1750 (s), 1710 (s), 1660 (s), 1410 (m), 750 (m) 
MS (m/e): 332 (M + ), 274 (M + -CH 2 CONH 2 ), 273 (M + -C0 2 CH 3 ) 



Anal. Calcd.: 


C, 61.44; 


H, 6.07; 


N, 8.43 


Found: 


C, 61.23; 


H, 5.99; 


N, 8.33 



40 M.P. 142-1 43' C. 

4~(2-Amino-2-oxoethyl)-6-bromo-1 ^^tetrahydro^-methyl-l t 3-dioxo-4-isoquinolinecarboxylic Acid Methyl 
Ester 

45 NMR (DMSO-ds, 400 MHz): 6 3.24 (s, 3H, N-CH 3 ), 3.44 (dd, J = 6.54 Hz, 2H, -CHzCON^), 3.58 (s, 3H, 
-CO2CH3), 6.84 (s, 1H, -CONH-), 7.48 (s f 1H, -CONH-), 7.64 (d, J = 1.76 Hz, 1H, Ar-H), 7.76 (dd, J = 8.4 Hz, 
1.83 Hz, 1H, Ar-H), 8.03 (d, J = 8.42 Hz, 1H. Ar-H) 
IR (KBr, cm" 1 ): 3420 (s), 1740 (s), 1715 (s), 1665 (s) 



Anal. Calcd.: 


C f 45.54; 


H, 3.55; 


N, 7.59 


Found: 


C. 45.26; 


H, 3.34; 


N, 7.46 



M.P. 21 2-21 3 "C. 
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Step f) Preparation of 2-[(3 ( 4-Dichlorophenyl)methyl]spiro[isoquinoline-4(1 H)3'-pyrrolidine]-1 1 2',3.5 , (2H)- 
tetrone 

To a solution of 4-(2-amino-2-oxoethyl)-2-[(3,4-dichlorophenyl)methyl]-1 ,2,3,4-tetrahydro-1 ,3-dioxo- 
5 isoquinolinecarboxylic acid methyl ester (2.5 g, 5.75 mmol) in DMF (20 mL) was added NaH (80% 
dispersion in oil, 172.4 mg, 5.75 mmol) portionwise, over a 10 minute period. After stirring for 30 minutes, 
the mixture was poured into H2O, acidified with HCI (2N), extracted with EtOAc and dried over MgSO*. The 
crude product was purified by flash chromatography on acid washed silica gel (5% H3PO4 in MeOH) to 
yield a white solid, m.p. 118-120'C (1.82 g, 78.8 %). 
10 NMR (DMSO-de, 400 MHz): 5 3.5 (q. J = 18.34 Hz, 2H, -CH 2 CONH-), 5.06 (q, J = 15.26 Hz, 2H, -NCH 2 -), 
7.27 (dd, J = 8.33 Hz, 2.0 Hz, 1H, Ar-H), 7.52 (d, J = 1.93 Hz, 1H, Ar-H), 7.57 (d, J = 8.3 Hz, 1H, Ar-H), 7.61 
(t, J = 7.6 Hz, 1H, Ar-H), 7.68 (d, J = 7.72 Hz, 1H, Ar-H), 7.79 (dt, J = 7.76 Hz, 1.2 Hz, 1H, Ar-H), 8.17 (dd, 
J = 7.8 Hz, 0.9 Hz, 1H, Ar-H), 12.02 (s, 1H ( -CONHCO-) 
IR (KBr, cm" 1 ): 3250 (s), 1730 (s), 1670 (s), 1340 (s), 970 (m), 760 (m) 
75 MS (m/e): 403 (M + H) + 



Anal. Calcd. for Ci 9 Hi 2 CI 2 N 2 04 x 1/3H 2 0: 


c, 


55.74; 


H, 3.09; 


N, 6.84 


Found: 


c, 


55.94; 


H, 3.04; 


N, 6.61. 
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The following compounds were obtained in substantially the same manner as that of Example 1 , Step 

0. 

2-[(4-Bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1H),3'-pyrrolidine) -1 ,2 , ,3,5 , (2HHetrone 

25 

NMR (DMSO-d 5 , 400 MHz): 5 3.47 (q, J = 18.24 Hz, 2H, -CH 2 CONH-), 5.06 (s, 2H, -NCH 2 -), 7.14 (t, J = 8.2 
Hz, 1H, Ar-H), 7.33 (dd, J = 8.28 Hz, 1.71 Hz, 1H, Ar-H), 7.55 (dd, J = 9.9 Hz, 1.8 Hz, 1H, Ar-H), 7.62 (t, 
J = 7.6 Hz, 1H, Ar-H), 7.68 (d, J = 7.78 Hz, 1H, Ar-H), 7.78 (dt, J = 8.85 Hz, 1.12 Hz, 1H, Ar-H), 8.15 (dd, 
J = 7.86 Hz, 1.3 Hz, 1H ( Ar-H), 12.01 (s, 1H, -CONHCO-) 
30 IR (KBr, cm" 1 ): 3450 (m) t 3250 (m), 1730 (s), 1680 (s), 1490 (m), 1345 (m), 1180 (m). 875 (m) 
MS (m/e): 430 <M + ), 387 (M+-CONH), 200 (M + -CONH, -CH 2 C e H 3 BrF) 
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Anal. Calcd.: 


C, 


52.92; 


H, 2.80; 


H, 6.50 


Found: 


C, 


52.61; 


H, 2.70; 


N, 6.46 



M.P. 112-114-C. 

[2-[(4-Bromo-2-fluorophenyl)methyl]-7-chloro^^ 

40 

NMR (DMSO-d 6 , 400 MHz): 5 3.41 (q f J = 18.29 Hz, 2H, -CH2CONH-), 5.05 (s, 2H, -NCH 2 C6H 3 BrF), 7.15 (t, 
J = 8.2 Hz, 1H, Ar-H), 7.32 (dd, J = 8.3 Hz, 1.76 Hz, 1H, Ar-H), 7.52 (dd, J = 9.78 Hz, 1.94 Hz, 1H, Ar-H), 7.76 
(d, J = 8.5 Hz, 1H, Ar-H), 7.85 (dd, J=8.55 Hz, 2.43 Hz, 1H, Ar-H), 8.11 (d, J = 2.3 Hz, 1H, Ar-H), 12.04 (s, 
1H, -CONHCO-) 

45 IR (KBr, cm" 1 ): 3450 (m), 3620 (s), 1720 (s), 1670 (s), 1430 (m), 775 (m) 
MS (m/e): 465 (M + H) + 
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Anal. Calcd.: 


C, 


49.01; 


H, 2.38; 


N, 


6.02 


Found: 


c, 


48.88; 


H, 2.37; 


N, 


5.92 



M.P. 1 87-1 88 'C. 

[2-[(4-Bromo-2-fluorophenyl)methylh6-cN 

55 

NMR (DMSO-de, 200 MHz): 6 3.46 (q, J = 18.3 Hz, 2H, -CH2CONH-), 5.06 (s. 2H, -NCFfeCsHsBrF), 7.14 (t, 
J = 8.0 Hz, 1H, Ar-H), 7.36 (d, J = 8.8 Hz, 1H, Ar-H), 7.57 (dd, J = 8.4 Hz, 1.8 Hz, 1H, Ar-H), 7.68 (dd, J =8.6 
Hz, 1.2 Hz, 1H, Ar-H), 7.98 (s, 1H, Ar-H), 8.18 (d. J = 8.4 Hz, 1H ( Ar-H), 12.0 (s. 1H, -CONHCO) 



46 



EP 0 365 324 B1 



IR (KBr, cm" 1 ): 3310 (s), 1745 (s), 1715 (m), 1675 (s), 1430 (m), 780 (m) 
MS (m/e): 465 (M + H) + 



Anal. Calcd.: 


C, 49.01; 


H, 2.38; 


N, 6.02 


Found: 


C, 48.93; 


H, 2.37; 


N, 5.97 



MP. 196-197 'C. 

w [2-[(4-Bromo-2-fluorophenyl)meth^^ 

5 NMR (DMSO-de, 400 MHz): 5 3.20 (dd, J = 18.56 Hz, 1.97 Hz, 1H, -CH 2 CONH-), 3.33 (dd, J = 18.56 Hz, 
2.74 Hz, 1H, -CH2CONH-), 5.05 (dd, J = 15.3 Hz, 2H, -NCH 2 -), 7.16 (t, J = 8.27 Hz, 1H, Ar-H), 7.34 (dd, 
J = 8.32 Hz, 1.72 Hz, 1H, Ar-H), 7.54 (dd, J = 9.85 Hz, 1.88 Hz, 1H. Ar-H), 7.67-7.75 (m, 2H, Ar-H), 8.03 (m, 
75 1 H, Ar-H), 1 2.2 (s, 1 H, -CONHCO-) 

IR (KBr, cm" 1 ): 3325 (s), 1730 (s) ( 1700 (s), 1670 (s), 760 (m) 
MS (m/e): 448 (M + ) 



Anal. Calcd.: 


c, 


50.80; 


H, 2.47; 


N, 6.24 


Found: 


c, 


50.61; 


H, 2.46; 


N, 6.28 



MP. 202.5-203.5 *C. 

25 [2-[(4-Bromo-2-fluorophenyl)methyl] -6-fluoro]spiro[isoquinolin9-4(1H),3'-pyrrolidine]-1,2 , ,3,5'(2H)-tetrone 

NMR (DMSO-d 6( 400 MHz): 5 3.44 (s, 2H, -CH 2 CQNH-), 5.05 (s, 2H, -NCH 2 -), 7.14 (t, J = 8.42 Hz, 1H, Ar-H), 
7.32 (dd, J = 7.58 Hz, 1.26 Hz, 1H, Ar-H), 7.48 (dt, J = 8.64 Hz, 2.1 Hz, 1H, Ar-H), 7.53 (dd, 9.89 Hz, 1.89 Hz, 
1H, Ar-H), 7.75 (dd, 9.69 Hz, 2.32 Hz, 1H, Ar-H), 8.22 (dd, J = 8.84 Hz, 5.89 Hz, 1H, Ar-H), 12.0 (s, 1H, 
30 -CONHCO-) 

IR (KBr, cm" 1 ): 3400 (m), 3260 (s), 1735 (s), 1680 (s) 
MS (m/e): 448 (M + ), 405 (M+-CONH) 
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Anal. Calcd.: 


C, 50.80; 


H, 2.47; 


N, 6.24 


Found: 


C, 50.73; 


H, 2.52; 


N, 6.16 



MP. 231 -232 *C. 

40 [2-[(4-Bromc^2-fluorophenyl)methy^ 

NMR (DMSO-d 6 , 400 MHz): 5 3.42 (dd, J = 18.3 Hz, 2H, -CH 2 CONH-), 5.06 (s, 2H f NCH 2 -), 7.15 (t, J = 8.21 
Hz, 1H, Ar-H), 7.32 (dd, J = 8.21 Hz, J = 1.9 Hz. 1H, Ar-H), 7.53 (dd, J = 9.9 Hz, 1.9 Hz, 1H, Ar-H), 7.67 (dt, 
J = 8.42 Hz, 2.74 Hz, 1H, Ar-H), 7.81 (dd, J = 8.64 Hz, 4.84 Hz, 1H, Ar-H), 7.89 (dd, J = 8.84 Hz, 2.73 Hz, 1H, 
45 Ar-H), 12.01 (s, 1H, -CONHCO-) 

IR (KBr, cm" 1 ): 3400 (m), 3270 (s), 1725 (s), 1680 (s) 
MS (m/e): 449 (M + H) + 



Anal. Calcd.: 


C, 50.80; 


H, 2.47; 


N, 6.24 


Found: 


C, 50.52; 


H, 2.53; 


N, 6.06 



MP. 189-1 90* C. 

55 [2[(4-Bromo-2-fluorophenyl)methyl] -8-fluoro] spiro[isoquinoline-4(1 Hj^'-pyrrolidinej-l ,2 , ,3,5 , (2H)-tetrone 

NMR (DMSO-de, 400 MHz): 8 3.5 (dd, J = 18.32 Hz, 2H, -CHgCONH-), 5.03 (dd, J = 15.34 Hz, 2H, -NCH 2 -), 
7.17 (t, J =8.21 Hz, 1H, Ar-H), 7.33 (dd, J = 8.21 Hz, 1.47 Hz, 1H, Ar-H), 7.43 (d, J = 8.42 Hz, 1H, Ar-H), 7.46 
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(d, J = 8.42 Hz, 1H, Ar-H), 7.52-7.56 (m, 2H, Ar-H), 7.79 (m ( 1H, Ar-H), 12.04 (s, 1H, -CONHCO-) 
IR (KBr, cm" 1 ): 3460 (m) ( 3380 (s), 1740 (s), 1690 (s) 
MS (m/e): 449 (M + H) + 



Anal. Calcd.: 


C, 


50.80; 


H, 2.47; 


N, 6.24 


Found: 


c, 


50.44; 


H.2.81; 


N, 5.87. 



io [2-[(4-Bromo-2-fluorophenyl)methyl]-7-methoxy]spiro[isoquinoline-4(1H),3'-pyrrolidine]-1,2\3,5'( 

NMR (DMSO-de, 400 MHz): 5 3.31 (dd, J = 18.43 Hz, 2H, -CHgCONH-), 3.85 (s, 3H, -OCH 3 ), 5.06 (s, 2H, 
-NCH 2 -), 7.13 (t, J = 8.3 Hz, 1H, Ar-H), 7.31-7.36 (m, 2H, Ar-H), 7.52 (dd, J = 9.8 Hz, 1.9 Hz, 1H, Ar-H), 7.6- 
7.61 (m, 2H, Ar-H), 11.95 (s, 1H, -CONHCO-) 
rs IR (KBr, cm" 1 ): 3250 (s), 1735 (s), 1680 (s) 
MS (m/e): 461 (M + H) + 



Anal. Calcd.: 


C, 


52.08; 


H, 3.06; 


N, 6.07 


Found: 


C, 


51.91; 


H, 3.23; 


N, 5.86 



MP. 160-161 

[6-Bromo-2-[(4-bromo-2-fluorophenyl)methyl]-7-^ 
25 tetrone 

NMR (DMSO-de, 400 MHz): 5 3.38 (dd, J = 18.11 Hz, 2H, -CH 2 CONH-), 3.96 (s, 3H, -OCH 3 ), 5.05 (s, 2H, 
-NCHg-), 7.12 (t, J = 8.24 Hz, 1H, Ar-H), 7.32 (dd, J = 8.08 Hz, 1.65 Hz, 1H, Ar-H), 7.52 (dd, J = 9.8 Hz, 1.95 
Hz, 1H, Ar-H), 7.68 (s, 1H, Ar-H), 8.09 (s, 1H, Ar-H), 11.93 (s, 1H, -CONHCO-) 
30 IR (KBr, cm" 1 ): 3400 (m), 3360 (s), 1730 (s), 1680 (s) 

MS (m/e): 538 (M + H) + , 495 (M + + H-CONH), 467 (M + + H-CONHCO) 



Anal. Calcd.: 


C, 


44.56; 


H, 2.24; 


N, 5.20 


Found: 


C 


44.26; 


H, 2.82; 


N, 4.97 



MP. 134-1 36* C. 

2-Methylspiro[isoquinofine-4(1 H),3'pyrrolidine]-1,2 t ,3,5 , (2H)-tetrone 

40 

NMR (DMSO-de, 400 MHz): 5 3.24 (s, 3H, -N-CH 3 ). 3.43 (q, J = 18.38 Hz, 2H, -CH 2 CONH-), 7.58-7.64 (m, 
2H, Ar-H), 7.74 (dt, J = 7.64 Hz, 1.2 Hz, 1H, Ar-H), 8.15 (dd, J = 7.72 Hz, 0.94 Hz, 1H, Ar-H), 12.0 (2, 1H, 
-CONHCO-) 

IR (KBr. cm" 1 ): 3340 (s), 1720 (s), 1660 (s), 1310 (s), 765 (m) 
45 MS (m/e): 258 (M + ) 



Anal. Calcd.: 


C, 60.47; 


H, 3.90; 


N, 10.85 


Found: 


C, 60.27; 


H, 4.03; 


N, 10.82 
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MP. 224-225 'C. 

2-Ethylspiro[isoquinoline-4(1H),3 , -pyrrolidine]-1,2 , ,3 ) 5 f (2H)-tetrone 

55 NMR (DMSO-d 6 , 400 MHz): 5 1.09 (t, J = 7.0 Hz, 3H, -NCH 2 CH 3 ), 3.45 (q, J = 18.35 Hz, 2H, -CH 2 CONH-), 
4.9 (q, J = 6.9 Hz, 2H, -NCH 2 CH 3 ), 7.58-7.64 (m, 2H, Ar-H), 7.75 (dt, J = 7.45 Hz, 1.46 Hz, 1H, Ar-H), 8.16 
(dd, J = 7.88 Hz, 1.19 Hz, 1H, Ar-H) t 11.98 (s, 1H, -CONHCO-). 
IR (KBr, cm" 1 ): 3300 (s), 1730 (s), 1710 (s), 1670 (s). 1465 (m), 760 (m) 
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MS (m/e): 273 (M + H) + 



5 



Anal. Calcd.: 


C, 


61 ,76; 


H, 4.44; 


N, 10.29 


Found: 


c, 


61.45; 


H, 4.44; 


N, 10.22 



M.P. 183-1 85 *C. 

2-Propylspiro[isoquinoline-4(1H),3'-pyrrolidine]-1 < 2 t ,3,5'(2H)-tetrone 

70 

NMR (DMSO-ds, 400 MHz): 6 0.84 (t, J = 7.4 Hz, 3H, -NCH2CH2CH3). 1.51-1.61 (m, 2H, -NCH 2 CH 2 CH 3 ), 
3.35 (q, J = 18.3 Hz, 2H, -CH 2 CONH-), 3.85 (t, J = 7.2 Hz, 2H, -NCH 2 CH 2 CH 3 ), 7.58-7.65 <m, 2H, Ar-H), 7.73 
(dt, J = 7.64 Hz, 0.97 Hz, 1 H, Ar-H), 8.16 (d, J = 7.84 Hz, 1 H. Ar-H), 1 1 .98 (s t 1 H, -CONHCO) 
IR (KBr, cm" 1 ): 3320 (s), 1730 (s), 1710 (s), 1460 (m), 755 (m) 
75 MS (m/e): 287 (M + H) + , 257 (M + -CH 2 CH 3 ). 243 (M+-CH 2 CH 2 -CH 3 ) 



Anal. Calcd.: 


c. 


62.93; 


H, 4.93; 


N t 9.78 


Found: 


c, 


62.79; 


H, 5.06; 


N, 9.77 
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M.P. 190-1 92* C. 

2-Butylspiro[isoquinoline-4(1H),3 t -pyrrolidine]1,2 , ,3,5 , (2H)-tetrone 

25 NMR (DMSO-d 6 , 400 MHz): 6 0.87 (t, J = 7.27 Hz, 3H, -NCH 2 CH 2 CH 2 CH 3 ), 1.21-1.31 (m, 2H, 
-NCH 2 CH 2 CH 2 CH 3 ), 1.42-1.52 (m, 2H, -NCH2CH2CH2CH3). 3.44 (q, J = 18.26 Hz, 2H, -CH 2 CONH-), 3.87 (t, 
J = 7.3 Hz, 2H, -NCH 2 CH 2 CH 2 CH 3 ), 7.58-7.64 (m, 2H, Ar-H), 7.75 (dt, J = 7.86 Hz, 1.4 Hz, 1H, Ar-H), 8.15 
(dd, J = 7.82 Hz, 1.27 Hz, 1H, Ar-H), 11.97 (s, 1H, -CONHCO) 
IR (KBr, cm" 1 ): 3250 (s), 1730 (s), 1670 (s), 1465 (m), 760 (m) 

30 MS (m/e): 301 (M + H) + , 271 (M + -CH 2 CH 3 ), 257 (M + -CH 2 CH 2 CH 3 ) 



Anal. Calcd.: 


C 


63.99; 


H, 5.37; 


N, 9.33 


Found: 


C 


63.87; 


H, 5.31; 


N, 9.25 



M.P. 143-1 44 *C. 

EXAMPLE 2 

40 2-Methyl-1 ,3(2H, 4H)-isoqulnollnedione 

Anhydrous monomethylamine was passed through a solution of homophthalic anhydride (10,0 g, 61.73 
mmol) in anhydrous THF (200 mL) for 10 minutes. The formed suspension was stirred for 1 hour and the 
volatiies were removed in vacuo. The residue was taken in DMF (200 mL) and the suspension was stirred at 
45 180 °C for 10 hours. After cooling, the brownish solution was poured into H 2 0, extracted with EtOAc and 
dried over MgSO*. The crude product was recrystallised from acetone/ether/hexane (at O* C) to yield a 
yellow solid, m.p. 120-121 *C (7.9 g, 73.1%). 

NMR (DMSO-d 6 , 400 MHz): 6 3.18 (s, 3H, -NCH 3 ), 4.12 <s, 2H, -CH 2 CONCH 3 ), 7.36 (d, J=7.67 Hz, 1H, Ar- 
H), 7.47 (t, J = 7.37 Hz, 1H, Ar-H), 7.64 (t, J = 7.45 Hz, 1H, Ar-H), 8.02 (d, J = 7.87 Hz, 1H, Ar-H) 
50 IR (KBr, cm" 1 ): 3420 (m), 1720 (s). 1665 (s), 1460 (m), 735 (m) 
MS (m/e): 175 (M + ), 118 (M + -CONCH 3 ) 



55 



Anal. Calcd.: 


C, 


68.56; 


H, 5.18; 


N, 8.00 


Found: 


C 


68.57; 


H, 5.40; 


N, 8.01 . 



The following compound was obtained in substantially the same manner as that of Example 2. 
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2-Ethyl-1 ,3(2H, 4H)-isoquinolinedione 

NMR (DMSO-ds, 200 MHz): 8 1.1 (t ( J = 7.0 Hz, 3H, -NCH 2 CH 3 ), 3.89 (q, J = 6.8 Hz, 2H, -NCH 2 CH 3 ). 4.11 (s, 
2H, -CH2CO), 7.34-7.49 (m, 2H t Ar-H), 7.63 (dt, J = 7.8 Hz, 2.0 Hz, 1H, Ar-H), 8.05 (d, J = 7.6 Hz, 1H, Ar-H) 
5 IR (KBr, cm" 1 ): 3420 (m). 1710 (s), 1650 (s), 1450 (s), 740 (m) 

MS (m/e): 189 (M + ), 174 (M + -CH 3 ), 146 (M + -CH 3 ,-CO), 118 (M + -CONCH 2 CH 3 ), 90 (M + -CON(CN 2 CH 3 )CO) 



Anal. Calcd.: 


C, 69.83; 


H, 5.86; 


N, 7.40 


Found: 


C, 69.64; 


H, 5.73; 


N, 7.36 



M.P. 103-104 'C. 
EXAMPLE 3 

2-Methylspiro[isoquinQline-4(1H) l 3 T -pyrrolidine]-1,2 , ,3 t 5 , (2H)-tetrone 

To a cold (-78 *C) solution of 4-(2-amino-2-oxoethyl)-1,2,3,4-tetrahydro-1,3-dioxo-4-isoquinolinecarbox- 
ylic acid methyl ester (2.5 g, 8.62 mmol) in anhydrous THF (80 ml_) was added lithium bis(trimethylsilyl)- 
20 amide (17.24mL, 17.24 mmol, 1.0 M in THF) over a 10 minute period. After stirring at -78 *C for 10 hours, 
the mixture was poured into H 2 0, acidified with HCI (2N), extracted with EtOAc, and dried over MgSO+. The 
crude product was purified by flash chromatography (hexane/EtOAc 1/1) to yield a white solid, m.p. 224- 
225 *C (1.25 g, 56.8%). 

NMR (DMSO-d s , 400 MHz): 5 3.23 (s, 3H, -N-CH 3 ), 3.43 (q, J = 18.3 Hz, 2H, -CH 2 CONHCO-), 7.60-7.62 (m, 
25 2H, Ar-H), 7.74 (dt, J = 7.6 Hz, 1.22 Hz, 1H, Ar-H), 8.14 (dd, J = 7.72 Hz, 0.95 Hz, 1H f Ar-H), 12.0 (s, 1H, 
-CONHCO-) 

IR (KBr, cm" 1 ): 3340 (s), 1725 (s), 1660 (s), 1310 (s). 765 (m) 
MS (m/e): 259 (M + H) + 



Anal. Calcd. for Ci 3 Hi 0 N 2 O4Xl/4H 2 O: 


C, 59.42; 


H, 3.91; 


N, 10.66 


Found: 


C, 59.44; 


H, 3.97; 


N, 10.54. 



The following compounds were obtained in substantially the same manner as that of Example 3. 

35 

7-Chloro-2-methylspiro[isoquinoline-4(1H)3 , -pyrrolidine]-1,2',3 ) 5 , (2H)-tetrone 

NMR (DMSO-ds. 400 MHz): 6 3.23 (s, 3H, -NCH 3 ), 3.4 (q, J = 18.26 Hz, 2H, -CH 2 CONH-), 7.7 (d, J = 8.45 
Hz, 1H, Ar-H), 7.82 (dd, J = 8.51 Hz, 2.38 Hz, 1H, Ar-H), 8.09 (d, J = 2.31 Hz, 1H, Ar-H), 12.02 (brs, 1H, 
40 -CONHCO-) 

IR (KBr, cm -1 ): 3440(m), 1720(s), 1660(s), 1310(m), 1180(m). 690(m) 
MS (m/e): 293 (M + H) + 



45 



Anal. Calcd. for C3H9N2CIO4X 1/3 H 2 0: 


c, 


52.56; 


H t 3.13; 


N, 9.38 


Found: 


c, 


52.72; 


H.3.14; 


N, 9.33 



M.P, 234-236 'C. 

50 6-Chloro-2-methylspiro[isoquinoline-4(1 H)3 , -pyrrolidine]-1,2',3 t 5'(2H)-tetrone 

NMR (DMSO-ds. 400 MHz): 6 3.22 (s. 3H, -NCH 3 ), 3.38 (s, 2H, CH2CONH-), 7.66 (dd, J = 8.55 Hz, 2.02 Hz, 
1H t Ar-H). 7.92 (d, J = 1.97 Hz, 1H t Ar-H), 8.13 (d, J = 8.52 Hz, 1H, Ar-H) t 11.99 (s, 1H, -CONHCO-) 
IR (KBr, cm" 1 ): 3350 (m). 1750 (s), 1730 (m), 1660 (s). 1310 (s). 690 (m) 
55 MS(m/e):293(M + H) + 



50 



EP 0 365 324 B1 



Anal. Calcd.: 


c, 


53.35; 


H.3.10; 


N, 9.57 


Found: 


c, 


53.43; 


H, 3.09; 


N, 9.38 



5 MP. 213-214'C. 

6-Bromo-2-methylspiro[isoquinQline-4-(1H),3 , -pyrroHdine]-1,2 f ,3,5 , (2H)-tetrone 

NMR (DMSO-ds. 400 MHz): 5 3.22 (s f 3H, -NCH 3 ), 3.37 (s. 2H, -CH 2 CONH-) t 7.80 (dd, J = 8.42 Hz, 1.67 Hz, 
;o 1 H, Ar-H), 8.05 (m, 2H, Ar-H), 1 1 .98 (s, 1 H, -CONHCO-) 
IR (KBr, cm" 1 ): 3260 (s), 1720 (s), 1660 (s) 
MS (m/e): 337 (M + H) + 



Anal. Calcd.: 


C, 


46.31; 


H, 2.69; 


N, 8.31 


Found: 


c, 


46.04; 


H, 2.66; 


N, 8.01 



MP. 245-247* C. 
20 EXAMPLE 4 

6-Chloro-2-Methyl-1 ,3(2H, 4H)-isoquinolinedione 

In a pressure glass vessel were placed 5-chloro-2-(methoxycarbonyl)-benzeneacetic acid methyl ester 
25 (20.0 g, 82.47 mmol) and MeOH (150 mL). Anhydrous monomethylamine was passed through the mixture 
for 30 minutes. The vessel was introduced into an oil bath and heated at 75 * C for 24 hours. After cooling 
to room temperature, the mixture was poured into H2O, acidified with HCI (2N), extracted with EtOAc, and 
dried over MgSO*. The crude product was purified by flash chromatography (hexane/EtOAc 2/1) to yield a 
yellow solid, m.p. 167-180 °C (11.1 g, 64.2%). 
30 NMR (DMSO-ds, 200 MHz): 5 3.18 (s, 3H, -NCH 3 ), 4.12 (s, 2H f -CH 2 CO-), 7.52 (m, 2K, Ar-H), 8.04 (d, 
J = 8.8 Hz, 1H, Ar-H) 

IR (KBr, cm -1 ): 3440 (m), 1665 (s), 1300 (s), 770 (m) 

MS (m/e): 209 (M + ), 152 (M + -CONCH 3 ), 124[M + -CON(CH 3 )CO-] 



Anal. Calcd.: 


C 


57.30; 


H, 3.85; 


N, 6.68 


Found: 


C, 


57.10; 


H, 3.79; 


N, 6.69 



The following compound was prepared in substantially the same manner as that of Example 4. 

40 

7-Chloro-2-methyl-1,3(2H,4H)-isoquinolinedione 

NMR (DMSO-ds , 200 MHz): 6 3.19 (s, 3H, -NCH 3 ), 4.11 (s, 2H, -CH2CO-), 7.41 (d. J = 8.6 Hz, 1H, Ar-H), 
7.73 (dd, J = 8.2 Hz, 2.2 Hz, 1H, Ar-H), 7.96 (d, J = 1.8 Hz, 1H, Ar-H) 
45 IR (KBr, cnr 1 ): 3420 (m), 1710 (m), 1635 (s), 1295 (m), 770 (m) 
MS (m/e): 209 (M + ), 152 (M + -CONCH 3 ), 124[M + -CON(CH 3 )CO-] 



Anal. Calcd.: 


c, 


57.30; 


H, 3.85; 


N, 6.68 


Found: 


C 


57.34; 


H, 3.84; 


N, 6.60 



MP. 158-1 60 *C. 
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EXAMPLE 5 

(2-Carboxyphenyl)propanedioic Acid Dimethyl Ester 

5 To a rapidly stirred cold suspension (0* C) of 2-bromobenzoic acid (30.0 g, 149.32 mmol), cuprous 
bromide (2.14 g, 14,93 mmol) and dimethyl malonate (300 mL) was added NaH (80% in mineral oil, 10.75 
g ( 358.37 mmol) over a 30 minute period, while a stream of dry N 2 was passed over the mixture. After the 
addition of the NaH had been completed, the mixture was stirred for 10 minutes at room temperature and 
30 minutes at 70' C (external oil bath temperature). At this point, the suspension had turned to a solid 

io mass, which was dissolved in H 2 0 (1000 mL). The aqueous layer was extracted with diethyl ether (3x500 
mL) and was acidified with HCI (2N). The mixture was extracted with EtOAc and dried over MgSO*. 
Evaporation gave an off-white solid which was recrystallised from EfeO/hexane (-20 *C) to give a white solid 
(34.2 g). 

NMR (DMSO-de, 400 MHz): 5 3.67 [s, 6H, -CH(C0 2 0^3)2]. 5.72 [s, 1H, -CH(C0 2 CH 3 ) 2 ], 7.3 (d, J = 7.76 Hz, 
75 1H, Ar-H), 7.45 (dt, J = 7.66 Hz, 1.12 Hz, 1H, Ar-H), 7.6 (dt, J = 7.66 Hz, 1.45 Hz, 1H, Ar-H), 7.94 (dd, J = 7.8 
Hz, 1.33 Hz, 1H, Ar-H), 13.2 (s, 1H, -C0 2 H) 

IR (KBr, cm -1 ): 3300-2700 (br), 1750 (s), 1730 (s), 1680 (s), 1430 (m), 730 (m) 
MS (m/e): 252 (M + ), 220 (M + -CH 3 OH), 188 (M + -2xCH 3 OH) 



Anal. Calcd.: 


c, 


57.14; 


H, 4.80 


Found: 


C, 


57.05; 


H, 4.78 



M.P. 119-120 *C. 

25 The following compounds were prepared in substantially the same manner as that of Example 5. 
(2-Carboxy-6-fluorophenyl)propanedioic Acid Dimethyl Ester 

NMR (DMSO-d 6 , 400 MHz): 5 3.68 [s, 6H, (-C0 2 Me) 2 ], 5.79 (s, 1H, Ar-CH-). 7.12 (dd, J = 10.06 Hz, 2.61 Hz, 
30 1H, Ar-H). 7.33 (dt, J = 8.48 Hz, 2.64 Hz, 1H„ Ar-H), 8.03 (dd, 8.77 Hz, 6.17 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 3400-2700 (br), 1730 (s), 1680 (s), 750 (m) 

MS (m/e): 270 (M + ), 238 (M + -CH3OH), 210 (M + -CH 3 OH, -CO), 151 (M + -CH 3 OH-CO-C0 2 CH 3 ) 
M.P. 121 .5-1 23.0 *C. 

35 (2-Carboxy-6-methoxyphenyl)propanedioic Acid Diethyl Ester 

NMR (DMSO-de, 400 MHz): 5 1.16 [t, J = 7.02 Hz, 6H, (-CQ 2 CH 2 CH 3 )2], 3.79 (s, 3H, -OCH 3 ), 4.13 [q, 
J = 7.02 Hz, 4H, (-CCkCHaCHafc], 5.56 (s, 1H, ArCH-), 7.16 (dd, J = 8.63 Hz, 2.81 Hz, 1H, Ar-H), 7.22 (d, 
J = 8.62 Hz, 1H, Ar-H), 7.42 (d, J = 2.79 Hz, 1H, Ar-H) 
40 IR (KBr, cm" 1 ): 3450-2550 (br), 1750 (s), 1730 (s) 
MS (m/e): 310 (M + ), 264 (M + -EtOH), 218 (M + -2EtOH) 



Anal. Calcd.: 


c, 


58.06; 


H. 5.85 


Found: 


c, 


57.88; 


H, 5.67 



M.P. 94.5-96.0 • C. 

(2-Carboxy-6-bromophenyl)propanedioic Acid Dimethyl Ester 

50 

NMR (DMSO-d G , 400 MHz): 5 3.68 [s. 6H, -(CO2CH3H 5.74 (s, 1H, Ar-CH-), 7.5 (d. J = 2.02 Hz, 1H, Ar-H), 
7.70 (dd, J = 8.4 Hz, 1.98 Hz, 1H, Ar-H), 7.87 (d, J = 8.41 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 3400-2300 (br) t 1745 (s), 1720 (s), 1695 (s) 
MS (m/e): 330 (M + ), 298 (M + -CH 3 OH) 

55 
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Anal. Calcd.: 


C, 


43,53; 


H, 3.35 


Found: 


c, 


43.56; 


H, 3.23 



5 M.P. 127-1 28 *C. 
EXAMPLE 6 

2-[(4-Bromo-2-Huorophenyl)methyl]-1,2,3,4-tetrahydro-1 t 3-dioxo-4-isoquinolinecarboxylic Acid Methyl Ester 

w 

A mixture of (2-carboxyphenyl)propanedioic acid dimethyl ester (5.0 g, 19.84 mmol) and SOCI2 (20 g) 
was refluxed for 1 and 1/2 hours. The volatiles were removed in vacuo and the acid chloride was dissolved 
in THF (20 ml_). In a second flask were placed 4-bromo-2-fluorqbenzylamine (4.67 g, 22.91 mmol), 
triethylamine (15.96 ml_, 1 14.55 mmol) and THF (150 mt_). The contents of the first flask were added to the 
75 second flask and the mixture was stirred for 30 minutes. The formed suspension was poured into H 2 0 
(1000 mL), stirred for 10 minutes and acidified with HCI (2N). The mixture was extracted with EtOAc and the 
organic layer was dried over MgSCU. Evaporation gave a yellowish solid which was recrystallised from 
acetone/ether/hexane (at -20° C) to yield a white solid (6.91 g, m.p. 149-1 50 e C). 

NMR (DMSO-de, 400 MHz): 8 [3.67, 3.99 (s, 3H, -CC^CHg, tautomeric)], [5.06 (q, J = 15.4 Hz), 5.29 (s) 2H, 
20 N-CH2-, tautomeric], 5.03 (s, 1H, -CHC0 2 CH 3( tautomeric), 7.07-8.44 (m, 7H, Ar-H t tautomeric) 
IR (KBr, cm" 1 ): 1675 (s). 1610 (s). 1490 (s), 795 (m) 
MS (m/e): 405 (M + ) ( 373 (M+-MeOH) 



25 



Anal. Calcd.: 


c, 


53.22; 


H, 3.23; 


N, 3.45 


Found: 


C 


52.91; 


H, 3.20; 


N, 3.27 



M.P. 149-1 50 *C. 

The following compounds were prepared in substantially the same manner as that of Example 6. 

30 

2-[(4-Bromo-2-fluorophenyl)methyl-6-fluoro-1 t 2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinolineacetic Acid Methyl Es- 
ter 

NMR (DMSO-de, 400 MHz): 5 3.98 (s, 3H, -CO2CH3), 5.27 (s, 2H, -NCH 2 -), 7.08 (t t J = 7.95 Hz, 1H, Ar-H), 
35 7.2 (m, 1H, Ar-H), 7.34 (m, 2H, Ar-H, -OH), 7.54 (m, 1H, Ar-H), 8.1-8.26 (m, 2H, Ar-H) 
IR (KBr, cm" 1 ): 1680 (s). 1660 (s), 1610 (s), 785 (m) 
MS (m/e): 423 (M + ), 391 (M + -CH 3 OH) 



40 



Anal. Calcd.: 


C, 


50.97; 


H, 2.85; 


N, 3.30 


Found: 


C, 


50.86; 


H, 2.86; 


N, 3.33 



MP. 1 57-1 58 -C. 

45 2-[(4-Bromo-2-fluorophenyl)methyl]-7-methoxy-1 ( 2,3,4-tetrahydro-1,3-dioxo-4-isoquinolineacetic Acid Ethyl 
Ester 

NMR (DMSO-de, 400 MHz): 5 [1.07 (t), 1.4 (t), 3H, -CO2CH2CH3, tautomeric], [3.82 (s). 3.83 (s), 3H, -OCH3, 
tautomeric], [4.1 (q), 4.46 (q), 2H, -CO2CH2CH3, tautomeric], [5.05 (dd), 5.3 (s), tautomeric, -NCH 2 -], [5.25 
50 (s), 8.2 (brs). 1H, Ar-CH-, ArCH = C-OH], [7.1 (t), 7.2 (t), tautomeric, 1H, Ar-H], 7.35-7.4 (m, 3H, Ar-H), [7.58 
<d), 7.62 (d), tautomeric, 1H, Ar-H], [7.56 (d), 8.41 (d) tautomeric, 1H, Ar-H] 
IR (KBr, cm* 1 ): 3450 (s), 1680 (s), 1620 (s), 1610 (s) 
MS (m/e): 449 (M + ), 403 (M + -EtOH) 
M.P. 139-1 40 °C. 
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6-Bromo-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinolin9-carboxylic Acid Methyl Ester 



NMR (DMSO-de, 400 MHz): 5 [3.2 (s), 3.42 <s), 3H, tautomeric, N-CH3LP.7 (s), 4.01 (s), 3H, tautomeric, 
-CO2CH3], [5.33 (s) ( 1H, tautomeric, Ar-CH-], [7.5 (dd), 7.8 (dd), tautomeric, 1H, Ar-H], [8.0 (d), 8.08 (d), 
5 tautomeric, 1H, Ar-H], [8.51(d), 7.63 (d), tautomeric. 1H, Ar-H] 
IR (KBr, cm' 1 ): 1665 (s), 1590 (s), 780 (m) 
MS (m/e): 311 (M + ) 



Anal. Calcd.: 


C, 46,18; 


H, 3.23; 


N, 4.49 ' 


Found: 


C, 45.83; 


H, 2.77; 


N, 4.38 



MP. 190-191 "C. 
75 EXAMPLE 7 

(R)-( + )-2-[(4-Bromo-2-fluorophenyl)methyi]spiro[isoquinoHne-4(1 H),3'-pyrrolidine]-1 ^'.S.S'-tetrone; 
(S)-(-)"2-[(4-Bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1H),3'-pyrrolidine-1,2\3,5'-^^ 

20 

Step k) Preparation of 2-[(4-Bromo-2-fluorophenyl)methyl]-1,2,3,4-tetrahydro-1,3-dioxo-4-isoquinoiinecarbox- 
ylic Acid Menthyl Ester 

To a cold (-78 °C) solution of 2-[(4-bromo-2-fluorophenyl)methyl]-1,3(2H, 3H)-isoquinolinedione (9.0 g, 
25 25.86 mmol) in anhydrous THF (120 ml_) was added lithium bis(trimethylsilyl)amide (1.0.M solution in THF, 
56.91 mL, 56.91 mmol), dropwise over a 10 minute period. After stirring for 3 hours, (-)menthyl chlorofor- 
mate (8.48 mL, 38.79 mmol) was added and the reaction was allowed to warm up to room temperature. The 
mixture during that period turned a dark color. It was stirred an additional 30 minutes and quenched with 
H 2 0. The dark solution was poured into H 2 0, acidified with HCI (2N) and extracted with EtOAc. The organic 
30 extracts were dried over MgS04- Evaporation and purification by flash chromatography on acid-washed 
silica gel (5% H3PO4 in MeOH) gave a clear oil (10.2 g). 

NMR (DMSO-d 5 , 200 MHz): 5 0.3-1.9 (m, 18H, menthyl), 4.3-4.6 (m, 1H, -CC^CH-), 5.0-5.35 (m, 3H, -NCH 2 -, 
ArCHC0 2 -), 7.1-7.8 (m, 6H, Ar-H), 8.2-8.5 (m, 1H, Ar-H) 
IR (cm" 1 ): 1780 (s), 1740 (s), 1690 (s). 835 (m) 
35 MS (m/e): 529 (M + ), 391 (M + -menthyl). 

The following compound was prepared in substantially the same manner as that of Example 7, Step k). 

2-[(4-Bromo-2-fluorophenyl)methyl-6-fluoro-1,2,3,4-tetrahydro-1,3-dloxo-4-isoqulnollnecarbo Acid 
Menthyl Ester 

40 

NMR (DMSO-d 6 , 200 MHz): 5 0.3-2.2 (m, 18H, menthyl), 4.4-4.7 (m, 1H, -CO2CH-), 5.0-5.4 (m, 2H, -NCH 2 -), 
7.1-7.6 (m, 4H, Ar-H), 8.1-8.3 (m, 2H, Ar-H) 
IR (KBr, cm" 1 ): 3440 (m), 1690 (s), 1620 (s) 
MS (m/e): 547 <M + ), 409 (M + -menthyl). 

45 

Step I) Preparation of 2-[(4-Bromo-2-fluorophenyl)methyl]-1 ,2,3,4-tetrahydro-4-(menthoxycarbonyl)-1 ,3- 
dioxo-4-isoquinolineacetic Acid 1,1-Dimethylethyl Ester 

To a mixture of 2-[(4-bromo-2-fluorphenyl)methyl]-1 ,2,3 ( 4-tetrahydro-1 ,3-dioxo-4-isoquinoline carboxylic 
50 acid menthyl ester (7.62 g, 14,37 mmol), K2CO3 (3.96 g, 28.74 mmol) in DMF (100 mL) was added tert- 
butyl bromoacetate (4.64 mL, 28.74 mmol). The mixture was stirred at 85 °C for 2 hours, poured into H 2 0 
(1000 mL) and extracted with EtOAc. The organic extracts were dried over MgSCH. Evaporation and 
purification by flash chromatography (hexane/EtOAc:4/1) gave a clear oil (6.9 g, diastereomeric mixture). 
The two diastereomers were separated by preparative HPLC on prep. Pac silica column, (u poraSi/125 A, 
55 15-20 usilica) by elution with hexane/CH 2 Ci 2 to give the less polar A-diastereomer as a white solid (2.4 g) 
and the more polar diastereomer B as a clear oil (2.2 g). The diastereomeric purity was determined by 
analytical HPLC, on Dynamax silica 25 cmx4.1 mm and was found to be greater than 99% for both 
diastereomers. 
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Spectroscopic Data: Less Polar A-Diastereomer 

NMR (DMSO-cU, 400 MHz): 5 0.42 (m, 1H, menthyl), 0.56 (d, J =7.4 Hz, 3H t -CHCH 3 ), 0.64 (d, J = 7.4 Hz, 

3H, -CHCH 3 ), 0.72 (d, J = 6.2 Hz, 3H, -CHCH3), 0.92-0. 97 (m, 2H, menthyl), 1.05 [s, 9H, -C(CH 3 ) 3 ], 1.22-1.39 

(m, 3H, menthyl), 2.5-2.6 (m, 2H, menthyl), 3.55 (dd, J = 17.02 Hz, 2H, -CH2CO2-), 4.46 (m, 1H, -OCH-), 5.10 
5 (dd, J = 15.02 Hz, 2H, -NCHr), 7.2 (t, J = 8.16 Hz, 1H, Ar-H), 7.33 (dd, J = 8.44 Hz, 1.7 Hz, 1H, Ar-H), 7.53 

(dd, J = 9.7 Hz, 1.85 Hz, 1H, Ar-H), 7.6-7.77 (m, 2H, Ar-H), 7.79 (dt, J = 7.67 Hz, 1.35 Hz, 1H, Ar-H), 8.2 (dd, 

J = 7.77 Hz, 1.0 Hz, 1H, Ar-H) 

IR (KBr, cm" 1 ): 1715 (s), 1670 (s), 735 (m) 

MS (m/e): 644 (M + H) f , 587 [M + H-C(CH 3 ) 3 ] + 
10 MP. 50-51 'C. 

Spectroscopic Data: More Polar B-Diastereomer 

NMR (DMSO-d 6( 400 MHz): 5 0.1 (d, J = 6.6 Hz, 3H, -CHCH3), 0.15 (m, 1H, menthyl), 0.42 (d, J =6.6 Hz, 3H, 
-CHCH 3 ), 0.58-0.61 (m, 1H, menthyl), 0.64-0.9 (m, 3H, menthyl), 0.78 (d, J = 6.2 Hz, 3H, -CHCH 3 ), 1.04 [s, 
9H, -C(CH 3 ) 3 ], 1.2-1.38 (m, 1H, menthyl), 1.4 (m, 1H, menthyl), 1.43-1.47 (m, 2H, menthyl), 3.54 (dd, 
75 J = 17.0 Hz, 2H, -CH2CO2-), 4.24 (m, 1H, -OCH-), 4.96 (d, J = 14.56 Hz, 1H, -NCH-), 5.32 (d, J = 14.56 Hz, 
1H, -NCH-), 7.29 (t, J = 7.96 Hz, 1H, Ar-H), 7.35 (dd. J = 8.31 Hz, 1.8 Hz, 1H, Ar-H), 7.53-7.55 (m, 2H, Ar-H), 
7.61 (dt, J = 8.29 Hz, 0.9 Hz, 1H, Ar-H), 7,76 (dt, J = 7.65 Hz, 1.4 Hz, 1H, Ar-H), 8.22 (dd, J = 7.85 Hz, 1.2 Hz, 
1H, Ar-H) 

IR (CHCI 3 , cm" 1 ): 1715 (s), 1670 (s) 
20 MS (m/e): 643 (M + ), [M + + H-C(CH 3 ) 3 ], 449 [M + + H-C(CH 3 ) 3 -menthyl]. 

The following compounds were prepared in substantially the same manner as that of Example 7, Step 

1). 

2-[(4-Bromo-2-fluorophenyl)methyQ-6-fl^ 
25 isoqulnoline Acetic Acid 1,1-Dimethylethyl Ester 

Less Polar Diastereomer: A-Diastereomer 

NMR (DMSO-ds, 400 MHz): 5 0.54 (d, J = 6.86 Hz, 3H, -CHCH 3 ), 0.55 (m, 1H, menthyl), 0.65 (d, J = 6.97 Hz, 
3H, -CHCH 3 ), 0.74 (d, J = 6.38 Hz, 3H, -CHCH 3 ),0.8-0.96 (m, 3H, menthyl), 1.09 [s, 9H, -C(CH 3 ) 3 ], 1.23-1.4 

30 (m, 3H, menthyl), 1.5 (m, 2H, menthyl), 3.5 (d, J = 17.4 Hz, 1H, -CH2CO2-), 3.73 (d, J = 17.4 Hz, 1H, 
-CH2CO2-), 4.46 (dt, J = 10.7 Hz, 4.23 Hz, 1H, -OCH-), 5.1 (dd, J = 15.0 Hz, 2H, -NCH 2 -), 7.2 (t, J = 8.15 Hz, 
1H, Ar-H), 7.33 (dd, J = 8.3 Hz, 1.76 Hz, 1H, Ar-H), 7.48 (dt, J = 8.52 Hz, 2.4 Hz, 1H, Ar-H), 7.54 (dd, J = 9.75 
Hz, 1.85 Hz, 1H t Ar-H), 7.61 (dd, J = 9.58 Hz, 2.46 Hz, 1H, Ar-H), 8.27 (dd, J = 8.81 Hz, 5.8 Hz, 1H, Ar-H) 
IR (KBr, cm" 1 ): 1750 (s), 1730 (s), 1680 (s), 1620 (s) 

35 MS (m/e): 662 (M + H) + , 606 [M + H-C(CH 3 ) 3 ], 468 ([M + H-C(CH 3 ) 3 -menthyl], 424 [M + H-C(CH 3 ) 3 -menthyl- 
CO2] 



Anal. Calcd.: 


c, 


59.82; 


H, 5.78; 


N, 2.11 


Found: 


c. 


60.19; 


H, 5.72; 


N, 2.13 



M.P. 54-55 *C. 

More Polar Diastereomer: B-Diastereomer 

NMR (DMSO-de, 400 MHz): 5 0.15 (m, 1H, menthyl), 1.73 (d, J =6.87 Hz, 3H, -CHCH 3 ), 0.45 (d, J = 6.92 Hz, 
45 3H, -CHCH 3 ), 0.6-0.75 (m, 2H, menthyl), 0.77 (d, J = 6.55 Hz, 3H, -CHCH 3 ), 0.8-0.95 (m, 2H), 1.09 [s, 9H, C- 
(CH 3 ) 3 ], 1.2-1.35 (m, 1H), 1.4-1.56 (m, 3H, Ar-H), 3.5 (d, J = 17.36 Hz, 1H, -CH2CO2-), 3.7 (d, J = 17.36 Hz, 
1H, -CH 2 CQ 2 -), 4.27 (dt, J = 10.54 Hz, 6.61 Hz, 1H, -OCH-), 5.0 (d t J = 14.67 Hz, 1H, -NCH 2 -), 5.3 (d, 
J = 14.67 Hz, 1H, -NCH 2 -), 7.28 (t, J = 8.0 Hz, 1H, Ar-H), 7.36 (dd, J = 8.34 Hz, 1.75 Hz, 1H, Ar-H), 7.50 (dt, 
J = 8.5 Hz, 2.5 Hz, 1H, Ar-H), 7.54 (dd, J = 9.61 Hz, 1.85 Hz, 1H, Ar-H), 7.6 (dd, J = 9.57 Hz, 2.38 Hz, 1H, Ar- 
50 H), 8.3 (dd, J = 8.83 Hz, 5.8 Hz, 1 H, Ar-H) 

IR (KBr, cm' 1 ): 1745 (s), 1725 (s), 1680 (s), 1610 (s) 

MS (m/e): 662 (M + H)\ 606 [M + H-C(CH 3 ) 3 ], 468 [M + H-C(CH 3 ) 3 -menthyl], 424 [M + H-C(CH 3 ) 3 -menthyl- 
CO2] 



Anal. Calcd.: 


C. 59.82; 


H, 5.78; 


N, 2.11 


Found: 


C ( 59.91; 


H, 5.55; 


N, 2.20 
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MP. 49-50* C. 

Step m) Preparation of 2-[(4-Bromo-2-fluorophenyl)methyl]-1 ,2,3,4-tetrahydro-4-(menthoxycarbonyl)-1 ,3- 
dioxo-4-isoquinolineacetic Acid (A-Diastereomer) 

5 

A mixture of 2-[(4-bromo-2-fluorophenyl)methyl]-1 ,2,3,4-tetrahydro-4-(menthoxycarbonyl)-1 ,3-dioxo-4- 
isoquinolineacetic acid 1,1-dimethylethyl ester (less polar, A-diastereomer, 7.0 g, 10.87 mmol), CH2CI2 (60 
mL) and CF3CO2H (15 mL) was stirred at room temperature for 5 hours. The volatiles were removed in 
vacuo and the residue was purified by flash chromatography on acid-washed silica gel (5% H3PCU in 

70 MeOH), to give a white solid (6.0 g). 

NMR (DMSO-ds, 400 MHz): 5 0.5 (q, J = 7.4 Hz, 1H, -CHCH3), 0.58 (d, J =6.6 Hz, 3H, -CHCH 3 ), 0.66 (d, 
J = 6.6 Hz, 3H, -CHCH3), 0.71 (d, J = 7.4 Hz, 3H, -CHCH3), 0.82-1.05 (m, 3H, menthyl), 1.2-1.56 (m, 5H, 
menthyl), 3.6 (dd, J = 17.65 Hz, 2H, -CH2CO2 H), 4.46 (dt, 10.67 Hz, 3.9 Hz, 1H, -OCH-), 5.1 (dd, J = 15.2 Hz, 
2H, -NCH2-), 7.17 (t, J = 8.2 Hz, 1H f Ar-H), 7.3 (dd, J = 8.28 Hz, 1.7 Hz, 1H, Ar-H), 7.53 (dd, J = 9.8 Hz 1.9 

75 Hz, 1H, Ar-H), 7.6 (m, 2H, Ar-H), 7.77 (dt, J = 7.64 Hz, 1.4 Hz t 1H, Ar-H), 8.17 (dd, J=8.f6 Hz, 1.5 Hz, 1H, 
Ar-H) 

IR (KBr, cm" 1 ): 3350-2700 (br), 1745 (s), 1720 (s), 1675 (s), 745 (m) 
MS (m/e): 587 (M + ), 449 (M + -menthyl) 



Anal. Calcd.: 


C, 


59.19; 


H.5.31; 


N, 2.38 


Found: 


C 


59.30; 


H, 4.99; 


N, 2.28 



M.P. 79-80" C. 

25 The following compound was prepared in substantially the same manner as that of Example 7, Step m). 

2-[(4-Bromo-2-fluorophenyi)methyq-6^ 
isoquinolineacetic Acid (A-Diastereomer) 

30 NMR (DMSO-ds, 400 MHz): 5 0.51 (m, 1H, menthyl), 5.5 (d, J = 6.92 Hz, 3H, -CHCH3), 0.68 (d, J = 6.96 Hz, 
3H, -CHCH 3 ), 0.69 (m, 1H, menthyl), 0.74 (d, J = 6.46 Hz, 3H, -CHCH3), 0.8-1.0 (m, 2H, menthyl), 1.25-1.4 
(m, 3H, menthyl), 1.5 (m, 2H, menthyl), 3.55 (d, J = 17.9 Hz, 1H, -CH 2 CQ 2 H), 3.77 (d, J = 17.9 Hz, 1H, 
-CH 2 CQ 2 H), 4.46 (dt, J = 10.81 Hz, 4.51 Hz, 1H, -OCH-), 5.07 (dd, J = 15.2 Hz, 2H, -NCH 2 -), 7.15 (t, J = 8.24 
Hz, 1H, Ar-H), 7.31 (dd, J = 8.35 Hz, 1.82 Hz, 1H, Ar-H), 7.46 (dt, J = 8.49 Hz, 2.49 Hz, 1H, Ar-H), 7.54 (dd. 

35 J = 9.77 Hz, 1.87 Hz, 1H, Ar-H), 7.61 (dd, J = 9.65 Hz, 2.45 Hz, 1H, Ar-H), 8.25 (dd, J = 8,8 Hz, 5.87 Hz, 1H, 
Ar-H), 12.75 (brs, 1 H, -CO2H) 

IR (KBr, cm' 1 ): 3450-2700 (br), 1745 (s), 1720 (s), 1680 (s), 1610 (s) 
MS (m/e): 606 (M + H)\ 468 (M + H-menthyl) 



Anal. Calcd.: 


c, 


57.43; 


H, 4.99; 


N, 2.31 


Found: 


c, 


57.40; 


H, 4.76; 


N, 2.35 



M.P. 84-85 'C. 

45 

Step n) Preparation of 2-[(4-Bromo-2-fluorophenyl)methyl]-1 ,2,3,4-tetrahydro-4-(menthoxycarbonyl)-1 ,3- 
dioxo-4-isoquinolineacetic Acid (B-Diastereomer) 

A mixture of 2-[(4-bromo-2-fluorophenyl)methyl]-1 ,2,3,4-tetrahydro-4-(menthoxycarbonyl)-1 ,3-dioxo-4- 
50 isoquinolineacetic acid 1,1-dimethylethyl ester (more polar, B-diastereomer, 6.8 g, 10.56 mmol), CH 2 Cl2 (80 
mL) and CF3CO2H (20 mL) was stirred at room temperature for 5 hours. The volatiles were removed in 
vacuo and the residue was purified by flash chromatography on acid-washed silica gel (5% H 3 P04 in 
MeOH) to give a white solid (5.81 g). 

NMR (DMSO-ds, 400 MHz): 6 0.16 (d, J = 6.6 Hz, 3H, -CHCH3), 0.22 (q, J = 7.2 Hz, 1H, -CHCH3), 0.42 (d. 
55 J = 6.6 Hz, 3H, -CHCH3), 0.6 (m, 1H, menthyl), 0.8 (d, J = 7.2 Hz, 3H, -CHCH 3 ), 0.7-0.95 (m, 4H, menthyl), 
1.25 (m, 1H, menthyl), 1.42 (m, 1 H, Ar-H), 1.45-1.48 (m, 2H, menthyl), 3.6 (dd, J = 17.75 Hz, 2H, 
-CH 2 CQ2H), 4.25 (dt, J = 10.7 Hz, 3.2 Hz, 1H, -OCH-), 5.0 (dd, J = 14.7 Hz, 2H, -NCH 2 -) ( 7.27 (t, J = 8.05 Hz, 
1H, Ar-H), 7.34 (dd, J = 8.28 Hz, 1.7 Hz, 1H, Ar-H), 7.53-7.61 (m, 3H, Ar-H). 7.74 (dt, J = 7.65 Hz, 1.3 Hz, 1H, 
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Ar-H), 8.2 (dd, J = 7.86 Hz, 1.16 Hz, 1H, Ar-H) 

IR (KBr, cm" 1 ): 3350-2700 (br), 1745 (s), 1720 (s), 1675 (s), 745 (m) 

MS (m/e): 588 (M + H) + , 450 (M + H-menthyl) 



5 



Anal. Calcd.: 


c, 


59.19; 


H, 5.31; 


N, 2.38 


Found: 


c, 


59.40; 


H, 5.08; 


N, 2.22 



MP. 132-1 33* C. 

w The following compound was prepared in substantially the same manner as that of Example 7, Step n). 

2-[(4-Bromo-2-fluorophenyl)methyq-6-fl^ 
isoquinolineacetic Acid (B-Diastereomer) 

75 NMR (DMSO-d Gl 400 MHz): 5 0.19 (d, J = 6.89 Hz, 3H, -CHCH 3 ), 0.23 (m ( 1H, menthyl), 0.45 (d, J = 6.92 Hz, 
3H, -CHCH 3 ), 0.6 (m, 1H, menthyl), 0.72 (m, 1H, menthyl), 0.77 (d, J = 6.52 Hz, 3H, -CHCH 3 ), 0.8-0.9 (m, 
2H, menthyl), 1.3 (m, 1H, menthyl), 1.42 (m, 1H, menthyl), 1.5-1.54 (m, 2H, menthyl), 3.52 (d, J = 17.92 Hz, 
1H, -CH 2 CQ 2 H), 3.75 (d, J = 17.92 Hz, 1H, -CH 2 CQ 2 H), 4.28 (dt. J = 10.6 Hz, 4.24 Hz, 1H, -OCH-), 4.93 (d, 
J = 14.75 Hz, 1H, -NCH 2 -), 5.29 (d, J = 14.75 Hz, 1H, -NCH 2 -), 7.25 (t, J = 8.09 Hz, 1H, ArH), 7.34 (dd, 8.27 

20 Hz, 1.74 Hz, 1H, Ar-H), 7.46 (dt, J = 8.57 Hz, 2.4 Hz, 1H, Ar-H), 7.53 (dd, J = 9.62 Hz, 1.84 Hz, 1H, Ar-H), 
7.58 (dd, J = 9.6 Hz, 2.42 Hz, 1H, Ar-H), 8.26 (dd, J = 8.85 Hz, 5.87 Hz, 1H, Ar-H), 12.75 (brs, 1H, -C0 2 H) 
IR (KBr, cm" 1 ): 3450-2700 (br), 1750 (s), 1725 (s), 1680 (s). 1615 (s) 
MS (m/e): 606 (M + H) + , 468 (M + H-menthyl), 424 (M + H-menthyl-C0 2 ) 



25 



Anal. Calcd.: 


c, 


57.43; 


H, 4.99; 


N, 2.31 


Found: 


C, 


57.09; 


H, 4.72; 


N, 2.34 



MP. 79-80 -C. 

30 

Step o) Preparation of 4-(2-Amino-2-oxoethyl)-2-t(4-bromo-2-fluorophenyl)-methyl]-1,2,3,4-tetrahydro-1,3- 
dioxo-4-isoquinolinecarboxylic Acid Menthyl Ester (A-Diastereomer) 

A mixture of 2-[(4-bromo-2-fluorophenyl)methyl)-1 ,2,3,4-tetrahydro-4-(menthoxycarbonyl)-1 ,3-dioxo-4- 
35 isoquinolineacetic acid (A-diastereomer, 5.5 g, 9.35 mmol) and SOCfe (30 ml_) was refluxed for 2 hours. The 
volatiles were removed in vacuo and the acid chloride was dissolved in THF (20 mL). In a second flask was 
placed a freshly prepared, saturated NH 3 /THF solution (100 mL) and the contents of the first flask were 
added slowly. After the addition, the mixture was stirred for 15 minutes, poured into H 2 0 (500 mL), acidified 
with HCI (2N) and extracted with EtOAc. The organic extracts were dried over MgSO*. Evaporation and 
40 purification by flash chromatography (hexane/EtOAc, 1/1) gave a white solid (4.86 g). 

NMR (DMSO-de. 400 MHz): 5 0.44 (q, J = 7.4 Hz, IH t -CHCH 3 ), 0.57 (d, J = 6.6 Hz, 3H, -CHCH 3 ), 0.64 (d, 
J = 6.6 Hz, 3H, -CHCH 3 ), 0.71 (d, J = 7.4 Hz, 3H, -CHCH 3 ), 0.84-1.04 (m, 3H, menthyl), 1.2-1.4 (m, 2H, 
menthyl), 1.42-1.58 (m, 3H, menthyl), 3.47 (dd, J = 16.57 Hz, 2H, -CHACON H 2 ), 4.46 (dt, J = 10.7 Hz, 3.9 Hz, 
1H, -OCH-), 5.05 (dd, J = 15.4 Hz f 2H, -NCH 2 -), 6.87 (s, 1H, -CONH-), 7.27 (m, 2H, Ar-H), 7.43 (d, J = 7.8 Hz, 
45 1H, Ar-H), 7.55 (m, 3H, Ar-H, -CONH-), 7.76 (dt, J = 7.6 Hz, 1.1 Hz, 1H, Ar-H), 8.13 (dd, J = 7.85 Hz, 1.1 Hz, 
1 H, Ar-H) 

IR (KBr, cm" 1 ): 3450 (s), 3320 (s), 1730 (s), 1715 (s), 1670 (s), 745 (m) 
MS (m/e): 587 (M + H) + , 449 (M + H-menthyl) 



Anal. Calcd.: 


c, 


59.29; 


H, 5.49; 


N, 4.77 


Found: 


c, 


59.29; 


H, 5.40; 


N, 4.74 



MP. 94-95 *C. 

55 The following compound was prepared in substantially the same manner as that of Example 7, Step o). 
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4-(2-Amino-2-oxoethyl)-2-[(4-bfomo-2-ft^ 
isoquinolinecarboxylic Acid Menthyl Ester (A-Diastereomer) 

NMR (DMSO-de, 400 MHz): 5 0.48 (m, 1H, menthyl), 0.55 (d, J = 6.89 Hz, 3H, -CHCH3), 0.68 (d, J = 6.99 Hz, 
5 3H, -C HCH 3 ), 0.7 (m, 1H, menthyl), 0.74 (d, J = 6.44 Hz, 3H, -CHCH3), 0.84-1.0 (m, 2H, menthyl), 1.25-1.4 
(m, 3H, menthyl), 1.45-1.49 (m, 2H, menthyl), 3,45 (d, J = 16.6 Hz, 1H, -CH 2 CONH 2 ), 3.57 (d, J = 16,6 Hz, 
1H, -CH 2 CONH 2 ), 4.47 (dt, J = 10.71 Hz, 4.2 Hz, 1H, -OCH-), 5.1 (dd, J = 15.35 Hz, 2H, -NCH 2 -), 6.93 (s, 1H, 
-C0NH 2 ), 7.22-7.3 (m, 2H, Ar-H), 7.35 (dd, J = 9.48 Hz, 2.43 Hz, 1H, Ar-H), 7.44 (dt, J = 8.55 Hz, 2.49 Hz, 
1H, Ar-H), 7.51 (s, 1H, -CH 2 CONH 2 ), 7.53 (dd, J = 9.66 Hz, 1.6 Hz, 1H, Ar-H), 8.21 (dd, J = 8.79 Hz, 5.85 Hz, 
10 1H, Ar-H) 

IR (KBr, cm" 1 ): 3450 (s), 3380 (s), 1750 (s), 1725 (s), 1675 (s), 1610 (s) 
MS (m/e): 605 (M + H) + , 467 (M + H-menthyl), 423 (M + H-menthyl-C02) 



Anal. Calcd.: 


C, 


57.53; 


H, 5.16; 


N, 4.63 


Found: 


c, 


57.52; 


H, 4.99; 


N, 4.58 



M.P. 93-94 *C. 

20 Step p) Preparation of 4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)-methyl]-1 ,2,3,4-tetrahydro-1 ,3- 
dioxo-4-isoquinolinecarboxylic Acid Menthyl Ester (B-Diastereomer) 

A mixture of 2-[(4-bromo-2-fluorophenyl)methyl]-1,2,3,4-tetrahydro-4-(menthoxycarbonyl)-1 ,3-dioxo-4- 
isoquinolineacetic acid (B-diastereomer, 5.5 g, 9.35 mmol) and SOCI 2 (30 mL) was refluxed for 2 hours. The 

25 volatiles were removed in vacuo and the residue was dissolved in THF (20 mL). In a second flask was 
placed a freshly prepared, saturated NH3/THF solution (100 mL), and the contents of the first flask were 
added slowly. After the additon, the mixture was stirred for 15 minutes, poured into H 2 0 (500 mL), acidified 
with HCI (2N) and extracted with EtOAc. The organic extracts were dried over MgSO*. Evaporation and 
purification by flash chromatography (hexane/EtOAc, 1/1) gave a white solid (4.75 g). 

30 NMR (DMSO-d 6 , 200 MHz): 5 0.14 (d, J = 6.6 Hz, 3H, -CHCH3), 0.25 (m, 1H, menthyl), 0.4 (d, J = 6.8 Hz, 3H, 
-CHCH3), 0.6 (m, 3H, menthyl), 0.77 (d, J = 7.0 Hz, 3H, -CHCH 3 ), 1.3-1.6 (m, 5H, menthyl), 3.49 (dd, J = 16.6 
Hz, 2H, -CH 2 CONH 2 ), 4.3 (dt, J = 10.6 Hz, 3.8 Hz, 1H, -OCH-), 4.9 (d, J = 14.6 Hz, 1H, -NCH-), 5.26 (d, 
J = 14.6 Hz, 1H, -NCH-), 6.85 (s, 1H, -CONH), 7.31 (m, 2H, Ar-H), 7.4 (d, J = 7.4 Hz, 1H, Ar-H), 7.5-7.6 (m, 
3H, Ar-H, -CONH-), 7.7 (dt, J = 7.4 Hz, 2.0 Hz, 1H, Ar-H), 8.14 (dd, J = 7.4 Hz, 1.6 Hz, 1H, Ar-H) 

35 IR (KBr, cm -1 ): 3460 (s), 3315 (s), 1735 (s), 1715 (s), 1675 (s), 745 (s) 
MS (m/e): 587 (M + H)\ 449 (M + H-menthyl) 



40 



Anal. Calcd.: 


c, 


59.29; 


H, 5.49; 


N, 4.77 


Found: 


C, 


59.40; 


H, 5.39; 


N, 4.76 



M.P. 151-152'C. 

The following compound was prepared in substantially the same manner as that of Example 7, Step p). 

45 4-(2-Amlno-2-oxoethyl)-2-[(4-bromo-2-fluoropte 

isoquinolinecarboxylic Acid Menthyl Ester (B-Diastereomer) 

NMR (DMSO-de. 400 MHz): 5 0.19 (d, J = 6.89 Hz, 3H, -CHCH3), 0.21 (m, 1H, menthyl), 0.45 (d, J = 6.95 Hz, 
3H, -CHCH 3 ), 0.6 (m, 1H, menthyl), 0.7 (m, 1H, menthyl). 0.78 (d, J = 6.52 Hz, 3H, -CHCH3), 0.8-0.9 (m, 2H, 

50 menthyl), 1.3 (m. 1H, menthyl), 1.43 (m, 1H, menthyl), 1.5-1.57 (m, 2H, menthyl), 3.43 (d, J = 16.67 Hz, 1H, 
-CH 2 CONH 2 ), 3.55 (d, J = 16.67 Hz, 1H, -CH 2 CONH 2 ), 4.3 (dt, J = 10.49 Hz, 6.42 Hz, 1H, -OCH-), 4.9 (d, 
J = 14.78 Hz, 1H, -NCH2-), 5.3 (d, J = 14.78 Hz, 1H, -NCH r ), 6.09 (s, 1H, -CONH 2 ), 7.26-7.34 (m, 3H, Ar-H), 
7.43 (dt, J = 8.57 Hz, 2.43 Hz, 1H, Ar-H), 7.50 (s, 1H, -CONH 2 ), 7.53 (dd, J = 9.6 Hz, 1.73 Hz, 1H, Ar-H ), 
8.24 (dd, J = 8.81 Hz, 5.9 Hz, 1 H, Ar-H) 

55 IR (KBr, cm" 1 ): 3485 (s), 3360 (s), 1740 (s), 1730 (s), 1685 (s), 1675 (s), 1615 (s) 
MS (m/e): 605 (M + H) + , 467 (M + H-menthyl), 423 (M + H-menthyl-C0 2 ) 
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Anal. Calcd.: 


C. 


57.53; 


H, 5.16; 


N, 4.63 


Found: 


c, 


57.62; 


H, 4.89; 


N, 4.58 



5 MP. 111-112*C. 

Step q) Preparation of (S)-(-)-2-[(4-Bromo-2-fluorophenyl)m^ 
1,2 , l 3,5 , (2H)-tetrone 

70 To a cold (-78* C) solution of 4-(2-amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-1 ,2,3,4- 
tetrahydro-1,3-dioxo-4-isoquinolinecarboxyiic acid menthyl ester (A-diastereomer, 3.5 g t 5.96 mmol) in 
anhydrous THF (80 mL) was added lithium bis(trimethylsilyl)amide (1.0M in THF, 5.96 mL, 5.96 mmol) 
dropwise over a 5 minute period. After stirring at -78* C for 20 minutes, the reaction was quenched with 
HCI (2N) and the mixture was poured into H 2 0 and extracted with EtOAc. The organic extracts were dried 

75 over MgSCX. Evaporation and purification by flash chromatography on acid-washed silica gel (5% FbPO* in 
MeOH) gave a white solid, which was recrystallised once from ethyl ether (at -20 ° C) to yield a crystalline 
white solid (1.1 g). The enantiomeric purity was determined by analytical HPLC (Chiralcel OB) and was 
found to be greater than 99% (99.6% ee). 

NMR (DMSO-ds, 400 MHz): 5 3.4 (dd, J = 18.35 Hz, 2H, -CHgCONH-), 5.06 (s, 2H, -NCH 2 -), 7.14 (t, J = 8.21 
20 Hz, 1H, Ar-H), 7.32 (dd, J = 8.34 Hz, 1.67 Hz, 1H, Ar-H), 7.53 (dd, J = 9.83 Hz, 1.87 Hz, 1H, Ar-H), 7.6 (dt, 
J = 7.85 Hz, 1.03 Hz, 1H, Ar-H), 7.68 (d, J = 7.76 Hz, 1H, Ar-H), 7.77 (dt, J = 7.53 Hz, 1.34 Hz, 1H, Ar-H), 
8.15 (dd, J = 7.88 Hz, 1.25 Hz, 1H, Ar-H), 12.01 (s, 1H, -CONHCO-) 

IR (KBr, cm" 1 ): 3340 (s), 1735 (s), 1710 (s), 1675 (s), 1490 (m), 1340 (s), 810 (m), 755 (m) 
MS (m/e): 430 (M + ), 387 (M+-CONH) 

25 



Anal. Calcd.: 


C, 52.92; 


H, 2.80; 


N, 6.50 


Found: 


C, 53.01; 


H, 2.75; 


N, 6.45 



30 [a]g 5 = -63.3 (c = 1 .02, EtOAc) 
M.P. 175-1 76' C. 

The following compound was prepared in substantially the same manner as that of Example 7, Step q). 

(SH-)-[2^4-Bromo-2-fluorophenyl)m^ 
35 (2H)-tetrone 

NMR (DMSO-d 6) 400 MHz): 5 3.43 (s, 2H, -CH 2 CONH-), 5.05 (s, 2H, -NCH 2 -), 7.13 (t, J = 8.26 Hz, 1H, Ar-H), 
7.33 (dd, J = 8.3 Hz, 1.81 Hz, 1H, Ar-H), 7.47 (dt, J = 8.57 Hz, 2.4 Hz, 1H, Ar-H), 7.53 (dd, J =9.8 Hz, 1.9 Hz, 
1H, Ar-H), 7.75 (dd, J = 9.8 Hz, 2.4 Hz, 1H, Ar-H), 8.22 (dd, J = 8.81 Hz, 5.83 Hz, 1H, Ar-H), 12.0 (s, 1H, 
40 -CONHCO-) 

IR (KBr, cm" 1 ): 3325 (s), 1740 (s), 1715 (s), 1675 (s), 1335 (s), 710 (m) 
MS (m/e): 449 (M + H) + 



Anal. Calcd.: 


C, 50.80; 


H, 2.47; 


N, 6.24 


Found: 


C, 51.00; 


H, 2.64; 


N, 6.11 



[ a ]g5 =-41 .9 (c = 1.0. EtOAc) 
M.P. 247-248 *C. 

50 

Step r) Preparation of (R)-( + )-2-[(4-Bromo-2-fluorophenyl)methyl]spiro-tisoquinoline-4(1 H),3 f -pyrrolidineh 
1,2',3,5 , (2H)-tetrone 

To a cold (-78* C) solution of 4-(2-amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methylh1,2,3,4- 
55 tetrahydro-1,3-dioxo-4-isoquinolinecarboxylic acid menthyl ester (B-diastereomer, 3.0 g, 5.11 mmol) in 
anhydrous THF (60 mL) was added lithium bis(trimethylsilyl)amide (1.0M in THF, 5.11 mL, 5.11 mmol) 
dropwise over a 5 minute period. After stirring at -78* C for 20 minutes, the reaction was quenched with 
HCI (2N) and the mixture was poured into H 2 0 and extracted with EtOAc. The organic extracts were dried 
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over MgS04 . Evaporation and purification by flash chromatography on acid-washed silica gel (5% H3 PO4 in 
MeOH) gave a white solid, which was recrystallised once from ethyl ether (at -20 °C) to yield a crystalline 
white solid (1.2 g). The enantiomeric purity was determined by analytical HPLC (Chiralcel OB) and was 
found to be greater than 99% (99.2% ee). 

5 NMR (DMSO-de, 400 MHz): 5 3.4 (dd, J = 18.35 Hz, 2H, -CHgCONH-), 5.06 (s, 2H, -NCHg-), 7.14 (t, J = 8.21 
Hz, 1H, Ar-H), 7.32 (dd, J =8.34 Hz, 1.67 Hz, 1H, Ar-H), 7.5 (dd, J =9.83 Hz, 1.87 Hz, 1H, Ar-H), 7.6 (dt, 
J = 7.85 Hz, 1.03 Hz, 1H, Ar-H), 7.68 (d, J = 7.76 Hz, 1H, Ar-H), 7.77 (dt, J = 7.53 Hz, 1.34 Hz, 1H, Ar-H), 
8.15 (dd, J = 7.88 Hz, 1.25 Hz, 1H, Ar-H), 12.01 (s, 1H, -CONHCO-) 
IR (KBr, cm" 1 ): 3340 (s), 1735 (s), 1710 (s), 1675 (s), 1490 (m), 1340 (s), 810 (m), 755 (m) 

10 MS (m/e): 430 (M + ), 387 (M + -COHN) 



Anal. Calcd,: 


C, 


52.92; 


H, 2.80; 


N, 6.50 


Found: 


c, 


52.75; 


H ( 2.54; 


N, 6.26 



[ag 5 = +62.3 (c = 0.8, EtOAc) 
MP. 175-1 76 'C. 

The following compound was prepared in substantially the same manner as that of Example 7, Step r). 

20 (flH+H2-(4-Bromo-2-fluorophenyl)m 
(2H)-tetrone 

NMR (DMSO-de, 400 MHz): 6 3.43 (s, 2H, -CH 2 CONH-), 5.05 (s, 2H, -NCH 2 -), 7.13 (t, J = 8.26 Hz, 1H, Ar-H), 
7.33 (dd, J = 8.3 Hz, 1.81 Hz, 1H, Ar-H), 7.47 (dt, J =8.57 Hz, 2.4 Hz, 1H, Ar-H), 7.53 (dd, J = 9.8 Hz, 1.9 Hz, 
25 1H, Ar-H). 7.75 (dd, J = 9.8 Hz, 2.4 Hz, 1H, Ar-H), 8.22 (dd, J = 8.81 Hz, 5.83 Hz, 1H, Ar-H), 12.0 (s, 1H, 
-CONHCO-) 

IR (KBr, cm' 1 ): 3325 (s), 1740 (s), 1715 (s), 1675 (s), 1335 (s), 710 (m) 
MS (m/e): 449 (M + H) + 



Anal. Calcd.: 


C, 


50.80; 


H, 2.47; 


N, 6.24 


Found: 


c, 


51 .06; 


H, 2.64; 


N, 6.12 



[ a gs = + 40.4 (c = 1 .01 , EtOAc) 
35 MP. 247-248* C. 

EXAMPLE 8 

The crystals of (-)-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2',3,5'- 
40 (2H)-tetrone, were obtained from ethyl ether. The data were measured at room temperature on a Nicolet 
R3m diffractometer using a crystal of dimensions 0.35x0.42x0.50 mm and Cuka (X = 1.541 78A) radiation. An 
n refinement was carried out to determine the absolute configuration. The value for n refined to 1 .04 for the 
structure with C(4)S stereochemistry indicating that to be the correct absolute stereochemistry [D, Rogers; 
Acta. Cry st. A37, 734, (1981)]. 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 



1. A compound of formula (I) 



R 2 




Z 



R3 



(I) 



and analogues thereof wherein the fused benzene ring is replaced by a fused thiophene, pyridine or 
furan ring, wherein R 1 and R 2 are independently hydrogen, alky I containing 1 to 6 carbon atoms, 
halogen, lower alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower 
alky I contains 1 to 6 carbon atoms, dialkylamino wherein alky I contains 1 to 6 carbon atoms, nitro, aryl, 
or aryl (lower alkyl) oxy wherein aryl contains 6 to 10 carbon atoms and lower alky I contains 1 to 6 
carbon atoms; R 3 is hydrogen, lower alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or halogen 
substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 
carbon atoms or heterocyclic (lower alkyl) of structural formula 



wherein R 4 is lower alkylene containing 1 to 3 carbon atoms; X is lower alkylene containing 1 to 3 
carbon atoms, oxygen, sulfur or NH; Y and Z are independently oxygen or sulfur, M and W are 
independently carbonyl, thiocarbonyl, sulfonyl, sulfoxo or lower alkylene containing 1 to 2 carbon atoms 
with the provisos that (i) M and W are not both lower alkylene and (ii) when M is CKfe, W is other than 
sulfonyl, or a pharmaceutically acceptable salt thereof. 

2. A compound according to claim 1 of formula (II) 



wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower 
alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 
6 carbon atoms; R 3 is hydrogen, lower alkyl containing 1 to 6 carbon atoms; M and W are carbonyl or 
thiocarbonyl; n is 1 to 3, or a pharmaceutically acceptable salt thereof. 




R 2 




(ID 
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A compound according to claim 1 of formula (II) 



R2 



R> 




R 3 



an 



wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower 
alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkythio wherein lower alkyl contains 1 to 6 
carbon atoms; R 3 is aryl-(lower alkyl) or dihalogen substituted aryl(lower alkyl) wherein aryl contains 6 
to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms; M and W are carbonyl or 
thiocarbonyl; n is 1 to 3, or a pharmaceutical ly acceptable salt thereof. 

A compound according to claim 1 of formula (III) 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is lower alkyl containing 1 to 6 carbon atoms, benzyl or 
dihalogen substituted benzyl, or a pharmaceutical^ acceptable salt thereof. 

A compound according to Claim 1 which is one of the following: 

2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4 (1 H), 3'-pyrrolidine]-1 ,2\3,5'(2H)-tetrone, 
[2-[(4-bromo-2-fluorphenyl)me^ 

[2-[(4-bromo-2-fluorophenyl)methyl]-6-chloro]spiro[iso quinoline-4(1H),3 , -pyrrolidine]-1,2 , ,3,5 , (2H)- 
tetrone, 

2-[(3,4-dichlorophenyl)methyl]spiro[isoquinoline-4(1H), 3 , -pyrrolidine]-1,2',3,5'(2H)-tetrone, 
2-[(4-bromo-2-fluorophenyl)methyl]-5-fluoro]spiro[isoquinoline-4(1 H) ) 3'-pyrrolidine]-1,2 T ,3,5 , (2H)-tetrone, 
[2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquinoline-4(1H),3'-pyrroIid 

[2-[(4-bromo-2-fluorophenyl)methyl]-7-fluoro]spiro[isoquinoline-4-(1 H),3 , -pyrrolidine]i,2 , ) 3,5 , (2HHetrone, 
[2-[(4-bromo-2-fluorophenyl)methyl]-8-fluoro]spiro[isoquinoline-4(1H),3'-pyrrol^ 
t6-bromo-2-[(4-bromo-2-fluorophenyl)methyl]-7-methoxy]-spiro[isoquinoline-4(1H) ) 3 , -pyrrolidine]- 
1,2',3,5 , (2H)-tetrone, 

[2-[(4-bromo-2-fluorophenyl)methyl]-7-methoxy]spiro[isoquinoline-4(1H),3'-pyrrolidine]0,2\3,5 
tetrone, 

(R)-( + )-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H)3'-pyrrolidine]-1 ,2 , ,3,5'(2HHetrone, 
(SH-)-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ) 2',3 t 5 , (2H)-tetrone, 
(R)"( + H(4-bromo-2-fluorophenyl)methyl]-6-fluoroHpt»'o[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2 , ,3,5 , (2H)- 
tetrone, 

(S)-(-)-[(2-[(4-bromo-2-fluorophenyl)memyl]-6-fluoro]-spiro^ 
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tetrone, 

2-methylspiro[isoquinotine-4(1H) ( 3 , pyrrolidine]-1 l 2 , ,3,5'(2H)-tetrone l 
6^hloro-2-methylspiro[isoquinoline-4(1H) ) 3'-pyrrolidine]-1,2\3 l 5 , (2H)-tetrone, 

6- bromo-2-methylspiro[isoquinoline-4(1H) ( 3 , -pyrrolidine]-1,2\3,5 , (2H)-tetrone, 

7- chloro-2-methylspiro[isoquinoline-4(1H),3'-pyrrolidine]-1,2 , ,3,5 , (2H)-tetrone, 
2-ethylspiro[isoquinoline-4(1H) t 3'-pyrrolidine]-1,2'3,5 , (2H)-tetrone, 
2-propylspiro[isoquinoline-4(1H),3 , -pyrrolidine]-1,2 , ,3,5 , (2H)-tetrone, 

2-butylspiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2',3, 5'(2H)-tetrone; or a pharmaceutical^ acceptable 
salt thereof. 

A compound as claimed in any one of Claims 1 to 5 when in the form of a pharmaceutical^ acceptable 
ammonium alkali metal or alkaline earth metal salt. 

A process for preparing a compound of formula I as claimed in Claim 1 which comprises one of the 
following: 

a)cyclising an amide of formula (A) 




wherein R\ R 2 , R 3 , n, M 1 and W are as defined above and COOR 5 is an ester group, using a 
suitable base to give a compound of formula I wherein Y and Z are both oxygen and X is -(CH 2 ) n - 
wherein n is 1 to 3; 

b) reacting a compound of formula (B) 




(B) 

wherein R\ R 2 , R 3 ,M and W are as defined above and X is 0, S or NH and Z is 0 or S, with CYCl 2 
wherein Y is 0 or S to give a compound of formula I wherein X is 0, S or NH and Y and Z 
independently represent 0 or S; 
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or (c) reacting a compound of formula (C) 




wherein R\ R 2 f R 3 ,M, W, n, Z and COOR 5 are as defined above using a suitable base to give a 
compound of formula I wherein Y is O, 2 is 0 or S and n is 1 to 3; 
or (d) reacting a compound of formula (D) 




CD) 

wherein R\ R 2 , R 3 ,M, W, n, and COOR 5 are as defined above with strong base to give a compound 

of formula I wherein X is -(ChfeJn- 

in which n is 1 to 3, and Y is S and Z is O; 

or 

(e) reacting a compound of formula 




R 



(F) 

wherein R 1 t R 2 , R 3 , M and W are as defined above with ammonium carbonate and an alkali metal 

cyanide to give a compound of formula I wherein X is -NH- and Y and Z are both oxygen; 

or 
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(f) reacting a compound of formula (F) with successively hydrogen cyanide, thionyl chloride and 
thiourea to give a compound of formula (I) wherein X is S and Y and Z are 

both oxygen; 
or 

(g) reacting a compound of formula (F) with trimethylsilyl cyanide followed by HCI/alkanol and 
phosgene or thiophosgene to give a compound of formula (I) wherein X is O or S and Y and Z are 
both oxygen. 

A process for preparing a compound of formula (XI) 



O 




wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl (lower 
alkyl) or dihalogen substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower 
alkyl contains 1 to 6 carbon atoms, which comprises: 
a) reacting the compound of formula (VI) 




wherein R\ R 2 , and R 3 areas defined above, with a base in a conventional solvent and subsequently 
adding a reactive carbomethoxylating agent to produce the compound of formula (VII) 




(VII) 



o 



wherein R\ R 2 , and R 3 are as defined above; 

b) reacting said compound of formula (VII) with an inorganic base in a conventional solvent and 
subsequently adding tert-butyl bromoacetate to produce the compound of the formula (VIII) 
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CH 3 

C0 2 -C-CH 3 
/ CH 3 
R\ C X0 2 Me 




(VIU) 



O 



wherein R 1 , R 2 , and R 3 are as defined above; 

c) hydrplyzing said compound of formula (VIII) with an organic acid in a conventional solvent to 
produce the compound of formula (IX) 




wherein R 1 , R 2 , and R 3 are as defined above; 

d) reacting said compound of formula (IX) with a coupling agent in a conventional solvent and 
subsequently adding tetrahydrofuran ammonium solution to produce the compound of formula (X) 




O 



wherein R\ R 2 , and R 3 are as defined above; 

e) reacting said compound of formula (X) with a base in a conventional solvent to produce the 
compound of formula (XI). 

A process according to claim 8 for the production of compounds of formula (XI), wherein R 1 and R 2 are 
as defined in claim 8, and R 3 is alky! containing 1 to 6 carbon atoms, wherein the compound of formula 
(X), wherein R 1 and R 2 are as defined above, R 3 is an alkyl, as defined above, is reacted with a base, 
such as lithium bis(trimethylsilyl)amide ( in a conventional solvent to produce the compound of the 
formula (XI), wherein R 1 and R 2 are as defined above, and R 3 is an alkyl, as defined above. 
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10. A process for preparing a compound of formula (VII) 




C0 2 Mc 



R 2 



(vii) 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl(lower alkyl) 
or dihaiogen substituted aryl(lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl 
contains 1 to 6 carbon atoms which comprises reacting the compound of formula (XII) 



wherein R 1 and R 2 are as defined above with dimethyl malonate and NaH in the presence of a catalytic 
amount of CuBr to produce the compound of formula (XIII) 



wherein R 1 and R 2 are as defined above and reacting said compound of formula (XIII) with thionyl 
chloride and subsequently adding an inert solvent, triethylamine and an amine of formula R 3 NH2 to 
produce the compound of formula (VII). 

11. A pharmaceutical composition comprising a compound of formula I or a pharmaceutical^ acceptable 
salt thereof as defined in any one of Claims 1 to 5 and a pharmaceutical^ acceptable carrier. 

12. A compound according to Claim 1 for use in the manufacture of a medicament for preventing or 
relieving neuropathy, nephropathy, retinopathy, or cataracts in a diabetic mammal. 
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13. A compound of formula 




XXIV 



wherein one of Q 1 and Q 2 is -CZNH 2 or CN; the other one of Q 1 and Q 2 is -COOR 5 ; Z, R\R 2 , R 3 , M and 
W are as defined in Claim 1 , -COOR 5 is an ester group and n is 1 to 3. 

14. A compound as claimed in Claim 13 wherein Q 1 is -CONH 2 , R 1 and R 2 are hydrogen or halogen; n is 1; 
M and W are both carbonyl and R 3 is lower alkyl containing 1 to 6 carbon atoms, benzyl or dihalogen 
substituted benzyl. 



15. A compound as claimed in Claim 13 which is one of following: 

4-(2-Amino-2-oxoethyl)-2-[(3,4-dichlorophenyi)methyl]-1,2 l 3 ( 4-tetrahydro-1,3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-7-chloro-1 l 2,3,4-tetrahydro-1,3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-6-chloro-1.2 ) 3 J 4-tetrahydro-1,3-diox 
isoquinolinecarboxylic Acid Methyl Ester; 
4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophe 
isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-1 ,2,3,4-tetrahydro-2-methyl-1 ,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Es- 
ter; 

4-(2-Amino-2-oxoethyl)-7-chloro-1,2 l 3,4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinolinecarboxylic Acid 
Methyl Ester; 

4-(2-amino-2-oxoethyl)-6-chloro-1,2,3 f 4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinolinecarboxylic Acid 
Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-ethyl-1 t 2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinolinecarboxy1ic Acid Methyl Ester; 
4-(2-Aminc~2-oxoethyl)-1 ,2,3,4-tetrahydro-2-propyM ,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Es- 
ter; 

4-(2-Amino-2-oxoethyl)-2-butyl-1,2,3,4-tetrahydro-1,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Ester; ■ 
4-(2-Amino-2-oxoethyl)-6-bromo-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinolinecarboxylic Acid 
Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-1,2 I 3 ) 4-tetrahydro-1,3-dioxo-4- 
isoquinolinecarboxylic Acid Menthyl Ester; or 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl) methyl]-6-fluoro-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4- 
isoquinolinecarboxylic Acid Menthyl Ester. 
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A process for preparing a compound of formula 




XXIV 

wherein one of Q 1 and Q 2 is CZNH 2 or CN and the other of Q 1 and Q 2 is COOR 5 ; n is 1 to 3 and M, W, 
Z, R\ R 2 , R 3 and COOR 5 are as defined in Claim 1, which comprises 
a) reacting an acid of formula 

COOH 




wherein R 1 R 2 , R 3 , M, W and COOR 5 are as defined above with a coupling agent and ammonia to 

give a corresponding compound of formula I wherein Q 1 is CONH2; 

or 

b) reacting a compound of formula L 




(L) 

wherein R\ R 2 , M, W and R 3 are as defined in Claim 1 with a compound of formula 
Br(CH 2 ) n COOR 5 

wherein n is 1 to 3 and COOR 5 is an ester group to give a compound of formula XXIV wherein Q 1 is 
COOR 5 and Q 2 is CN; 
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c) reacting a compound of formula G 




(G) 



wherein R\ R 2 ( R 3 , M, W and COOR 5 are as defined in Claim 1 with a compound of formula 
Br(CH 2 ) n CN 

wherein n is as defined above to give a compound of formula XXIV wherein Q 1 is CN and Q 2 is 



or 

d) converting nitrile of formula XXIV wherein Q 2 is CN to an amide or thioamide of formula XXIV 
wherein Q 2 is CONH 2 or CSNH 2 in known manner; 

or 

e) converting an nitrile of formula XXIV wherein Q 1 is CN to thioamide of formula XXIV wherein Q 1 is 
CSNH 2 using HSP( = S)(OEt>2/HCI. 

Claims for the following Contracting State : ES 

1. A process for preparing a compound of formula (I) 



and analogues thereof wherein the fused benzene ring is replaced by a fused thiophene, pyridine or 
furan ring, wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, 
halogen, lower alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower 
alkyl contains 1 to 6 carbon atoms, dialkylamino wherein alkyl contains 1 to 6 carbon atoms, nitro, aryl, 
or aryl (lower alkyl) oxy wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 
carbon atoms; R 3 is hydrogen, lower alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or halogen 
substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 
carbon atoms or heterocyclic (lower alkyl) of structural formula 



COOR 5 ; 




Y, 



(I) 
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wherein R 4 is lower alkylene containing 1 to 3 carbon atoms; X is lower alkylene containing 1 to 3 
carbon atoms, oxygen, sulfur or NH; Y and Z are independently oxygen or sulfur, M and W are 
independently carbonyl, thiocarbonyl, sulfonyl, sulfoxo or lower alkylene containing 1 to 2 carbon atoms 
with the provisos <i) that M and W are not both lower alkylene and (ii) when M is CH 2( W is other than 
sulfonyl or a pharmaceutical^ acceptable salt thereof; which comprises one of the following: 
a)cyclising an amide of formula (A) 



wherein R\ R 2 , R 3 , n, M 1 and W are as defined above and COOR 5 is an ester group, using a 
suitable base to give a compound of formula I wherein Y and Z are both oxygen and X is -(CH2) n - 
wherein n is 1 to 3; 

b) reacting a compound of formula (B) 



wherein R\ R 2 , R 3 ,M and W are as defined above and X is O, S or NH and Z is O or S, with CYCfe 
wherein Y is 0 or S to give a compound of formula I wherein X is O, S or NH and Y and Z 
independently represent 0 or S; 
or (c) reacting a compound of formula (C) 



^CONH 2 




(A) 




CB) 




(C) 
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wherein R\ R 2 ( R 3 ,M, W, n, Z and COOR 5 are as defined above using a suitable base to give a 
compound of formula I wherein Y is 0, Z is 0 or S and n is 1 to 3; 
or (d) reacting a compound, of formula (D) 

5 



10 



15 




(D) 

wherein R\ R 2 , R 3 ,M, W, n, and COOR 5 are as defined above with strong base to give a compound 
20 of formula I wherein X is -(CH 2 ) n - 

in which n is 1 to 3, and Y is S and Z is 0; 
or 

(e) reacting a compound of formula 

25 



30 




(F) 



wherein R\ R 2 , R 3 , M and W are as defined above with ammonium carbonate and an alkali metal 
cyanide to give a compound of formula I wherein X is -NH- and Y and Z are both oxygen; 
40 or 

(f) reacting a compound of formula (F) with successively hydrogen cyanide, thionyl chloride and 
thiourea to give a compound of formula (I) wherein X is S and Y and Z are 
both oxygen; 
or 

45 (g) reacting a compound of formula (F) with trimethylsilyl cyanide followed by HCI/alkanol and 

phosgene or thiophosgene to give a compound of formula (I) wherein X is 0 or S and Y and Z are 
both oxygen. 

50 
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70 



2. A process according to claim 1 in which the compound prepared has the formula II 

o 




an 



75 wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower 
alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 
6 carbon atoms; R 3 is hydrogen, lower alkyl containing 1 to 6 carbon atoms; M and W are carbonyl or 
thiocarbonyl; n is 1 to 3, or a pharmaceutical^ acceptable salt thereof. 

20 3, A process according to claim 1 in which the compound prepared has the formula 

O 



25 



30 




01) 



wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower 
35 alkoxy containing 1 to 6 carbons atoms, trifluoromethyl, lower alkythio wherein lower alkyl contains 1 to 
6 carbon atoms; R 3 is aryl(lower alkyl) or dihalogen substituted aryl(lower alkyl) wherein aryl contains 6 
to 10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms; M and W are carbonyl or 
thiocarbonyl; n is 1 to 3, or a pharmaceutical^ acceptable salt thereof. 

40 4, A process according to claim 1 in which the compound prepared has formula (III) 



45 



50 




an) 



55 wherein R 1 and R 2 are hydrogen or halogen; R 3 is lower alkyl containing 1 to 6 carbon atoms, benzyl or 
dihalogen substituted benzyl, or a pharmaceutical^ acceptable salt thereof. 
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A process according to Claim 1 which the compound of formula I prepared is one of the following: 
2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4 (1 H),3'-pyrrolidine]-1 ,2\3 ( 5'(2H)-tetrone, 
[2-[(4-bromo-2-fluorophenyl)methyl]-7-chloro^ 

[2-[(4-bromo-2-f luoropheny l)methy l]-6-chloro]spiro[iso quinoline-4(1 H),3'-pyrrolidine]-1 ,2' ,3,5' (2H)- 

tetrone, 

2-[(3,4-dichlorophenyl)methyl]spiro[isoquinoline-4(1H), 3 , -pyrrolidine]-1 t 2' t 3 ( 5*(2H)-tetrone I 

2-[(4-bromo-2-fIuorophenyl)methyl]-5-fluoro]spiro[isoquinoline-4(1H) ( 3'-pyrrolidine]-1 t 2 , ,3,5 , (2H)-tetrone, 

[2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]sp^^ 

[2-[(4-bromo-2-fluorophenyl)methyl]-7-fluoro]sp^ 

tetrone, 

[2-[(4-bromo-2-fluorophenyl)methyl]-8-fluo^ 

[6-bromo-2-[(4-bromo-2-fluorophenyl)methyl]-7-methoxy]spiro[isoquinoline-4(1H),3'-pyrrolidine]- 
1 ( 28,3 ) 5'(2H)-tetrone, 

[2-[(4-bromo-2-fluorophenyl)methyl]-7-methoxy]spiro[iso quinoline-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)- 
tetrone, 

(R)-( + )-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H)3*-pyrrolidine]-1 ,2 , ,3,5 , (2H)-tetrone, 
(S)-(-)-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H),3 , -pyrrolidine]-1,2' ( 3 l 5 , (2H)-tetrone l 
(R)-( + )-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquinoline-4(1 HJ.T-pyrrolidinel-l ,2\3,5'(2H)- 
tetrone, 

(S)-(-H(2-[(4-bromo-2-fluor<n)henyl)methyl]-6-fluoro]spiron 
tetrone, 

2-methylspiro[isoquinoline-4(1H),3 , -pyrrolidine]-1 ( 2' I 3,5 , (2H)-tetrone l 
6-chloro-2-methylspiro[isoquinoline-4(1H),3 , -pyrrolidine]-1,2 , ,3 ) 5 , (2H)-tetrone, 

6- bromo-2-methylspiro[isoquinoline-4(1H),3 , -pyrrolidineh1,2 , ( 3,5'(2H)-tetrone, 

7- chloro-2-methylspiro[isoquinoline-4(1H) I 3 , -pyrrolidine]-1 ) 2 , I 3,5 , (2H)-tetrone, 
2-ethylspiro[isoquinoline-4(1H) ( 3 , -pyrrolidine]-1,2 , 3,5 , (2H)-tetrone, 
2-propylspiro[isoquinoline-4(1H) l 3 , -pyrrolidine]-1 ) 2 , ,3,5'(2H)-tetrone, 

2-butylspiro[isoquinoline-4(1H) l 3'-pyrrolidine]-1 ) 2 , ,3, 5'(2H)-tetrone; or a pharmaceutical^ acceptable 
salt thereof. 

A process for preparing a compound of formula (XI) 



O 




wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl (lower 
alkyl) or dihalogen substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower 
alkyl contains 1 to 6 carbon atoms, which comprises: 
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a) reacting the compound of formula (VI) 




O 



wherein R\ R 2 , and R 3 are as defined above, with a base in a conventional solvent and subsequently 
adding a reactive carbomethoxylating agent to produce the compound of formula (VII) 




(VII) 



o 



wherein R\ R 2 , and R 3 are as defined above; 

b) reacting said compound of formula (VII) with an inorganic base in a conventional solvent and 
subsequently adding tert-butyl bromoacetate to produce the compound of the formula (VIII) 




(vra) 



o 



wherein R\ R 2 , and R 3 are as defined above; 

c) hydrolyzing said compound of formula (VIII) with an organic acid in a conventional solvent to 
produce the compound of formula (IX) 
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C0 2 H 



5 



(IX) 



10 



R 2 



20 



25 



30 



7. 

35 



40 8. 



45 



50 



wherein R\ R 2 , and R 3 are as defined above; 

d) reacting said compound of formula (IX) with a coupling agent in a conventional solvent and 
subsequently adding tetrahydrofuran ammonium solution to produce the compound of formula (X) 



wherein R\ R 2 , and R 3 are as defined above; 

e) reacting said compound of formula (X) with a base in a conventional solvent to produce the 
compound of formula (XI). 

A process according to claim 6 for the production of compounds of formula (XI), wherein R 1 and R 2 are 
as defined in claim 6, and R 3 is alkyl containing 1 to 6 carbon atoms, wherein the compound of formula 
(X), wherein R 1 and R 2 are as defined above, R 3 is an alkyl, as defined above, is reacted with a base, 
such as lithium bis(trimethylsilyl)amide, in a conventional solvent to produce the compound of the 
formula (XI), wherein R 1 and R 2 are as defined above, and R 3 is an alkyl, as defined above. 

A process for preparing a compound of formula (VII) 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl(lower alkyl) 
or dihalogen substituted aryl(lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl 
contains 1 to 6 carbon atoms which comprises reacting the compound of formula (XII) 




CONH 2 
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[Br or CI | 



R 2 



COoH 



(xn) 



wherein R 1 and R 2 are as defined above with dimethyl malonate and NaH in the presence of a catalytic 
amount of CuBr to produce the compound of formula (XIII) 



wherein R 1 and R 2 are as defined above and reacting said compound of formula (XIII) with thionyl 
chloride and subsequently adding and inert solvent, triethylamine and an amine of formula R 3 NH2 to 
produce the compound of formula (VII) 

9. A process for preparing a pharmaceutical composition which comprises bringing a compound of 
formula I or analogue or pharmaceutical ly acceptable salt thereof as defined in Claim 1 into association 
with a pharmaceutical^ acceptable carrier. 

10. A process for preparing a compound of formula 



wherein one of Q 1 and Q 2 is CZNH 2 or CN and the other of Q 1 and Q 2 is COOR 5 ; n is 1 to 3 and M, W, 
Z, R\ R 2 , R 3 and COOR 5 are as defined in Claim 1, which comprises 




(xin) 




1 



j R 3 



XXIV 
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a) reacting an acid of formula 

COOH 




XXV 

wherein R\ R 2 , R 3 , M, W and COOR 5 are as defined above with a coupling agent and ammonia to 

give a corresponding compound of formula I wherein Q 1 is CONH 2 ; 

or 

b) reacting a compound of formula L 




(L) 

wherein R\ R 2 , M, W and R 3 are as defined in Claim 1 with a compound of formula 
Br(CH 2 ) n COOR 5 

wherein n is 1 to 3 and COOR 5 is an ester group to give a compound of formula XXIV wherein Q 1 is 

COOR 5 and Q 2 is CN; 

c) reacting a compound of formula G 




(G) 

wherein R\ R 2 , R 3 t M, W and COOR 5 are as defined in Claim 1 with a compound of formula 
Br(CH 2 ) n CN 

wherein n is as defined above to give a compound of formula XXIV wherein Q 1 is CN and Q 2 is 
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COOR 5 ; 
or 

d) converting nitrile of formula XXIV wherein Q 2 is CN to an amide or thioamide of formula XXIV 
wherein Q 2 is CONH 2 or CSNH 2 in known manner; 

or 

e) converting an nitrile of formula XXIV wherein Q 1 is CN to thioamide of formula XXIV wherein Q 1 is 
CSNH 2 using HSP( = S)(OEtfe/HCI. 

11. A process as claimed in Claim 10 in which the product is one of the following: 

4-(2-Amino-2-oxoethyl)-2-[(3,4-dichlorophenyl)methyl]-1,2 l 3 ) 4-tetrahydro-1,3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-1,2,3,4-tetrahydro-1 ( 3-dioxo-4- 

isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)m 

isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2^ 

isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fl^ 

isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-1 ,2,3,4-tetrahydro-2-methyl-1 ,3-dioxo-4-isoquinoline-carboxy!ic Acid Methyl Es- 
ter; 

4-(2-Amino-2-oxoethyl)-7-chloro-1,2 ( 3,4-tetrahydro-2-methyl-1 f 3-dioxo-4-isoquinolinecarboxyIic Acid 
Methyl Ester; 

4-(2-amino-2-oxoethyl)-6-chloro-1 p 2 I 3 f 4-tetrahydro-2-methyl-1,3-dioxo-4-isoquinolinecarboxylic Acid 
Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-ethyl-1 ,2 t 3,4-tetrahydro-1 ,3-dioxo-4-isoquinolinecarboxylic Acid Methyl Ester; 
4-(2-Amino-2-oxoethyl)-1 ,2,3 ( 4-tetrahydro-2-propyl-1,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Es- 
ter; 

4-(2-Amino-2-oxoethyl)-2-butyl-1 ,2,3 ( 4-tetrahydro-1 ,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Ester; 
4-(2-Amino-2-oxoethyl)-6-bromo-1,2 l 3,4-tetrahydro-2-methyl-1 t 3-dioxo-4-isoquinolinecarboxylic Acid 
Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-1 ) 2 ( 3 ( 4-tetrahydro-1 l 3-dioxo-4- 
isoquinolinecarboxylic Acid Menthyl Ester; or 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl) methyl]-6-fluoro-1,2,3,4-tetrahydro-1 ,3-dioxo-4- 
isoquinolinecarboxylic Acid Menthyl Ester. 

Claims for the following Contracting State : GR 

1. A process for preparing a compound of formula (I) 




(I) 



and analogues thereof wherein the fused benzene ring is replaced by a fused thiophene, pyridine or 
furan ring, wherein R 1 and R 2 are independently hydrogen, alky) containing 1 to 6 carbon atoms, 
halogen, lower alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower 
alkyl contains 1 to 6 carbon atoms, dialkylamino wherein alkyl contains 1 to 6 carbon atoms, nitro, aryl, 
or aryl (lower alkyl) oxy wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 
carbon atoms; R 3 is hydrogen, lower alkyl containing 1 to 6 carbon atoms, aryl (lower alkyl) or halogen 
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substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl contains 1 to 6 
carbon atoms or heterocyclic (lower alkyl) of structural formula 




wherein R 4 is lower alkylene containing 1 to 3 carbon atoms; X is lower alkylene containing 1 to 3 
carbon atoms, oxygen, sulfur or NH; Y and 2 are independently oxygen or sulfur, M and W are 
independently carbonyl, thiocarbonyl, sulfonyl, sulfoxo or lower alkylene containing 1 to 2 carbon atoms 
with the provisos (i) that M and W are not both lower alkylene and (ii) when M is CH2, W is other than 
sulfonyl or a pharmaceutically acceptable salt thereof; which comprises one of the following: 
a)cyclising an amide of formula (A) 




wherein R 1 , R 2 , R 3 , n, M 1 and W are as defined above and COOR 5 is an ester group, using a 
suitable base to give a compound of formula I wherein Y and 2 are both oxygen and X is -(CH2) n - 
wherein n is 1 to 3; 
b) reacting a compound of formula (B) 




(B) 

wherein R\ R 2 , R 3 ,M and W are as defined above and X is O, S or NH and 2 is O or S, with CYCJ 2 
wherein Y is O or S to give a compound of formula I wherein X is O, S or NH and Y and 2 
independently represent 0 or S; 
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or (c) reacting a compound of formula (C) 




wherein Ft 1 , R 2 , R 3 ,M ( W, n, Z and COOR 5 are as defined above using a suitable base to give a 
compound of formula I wherein Y is O, Z is O or S and n is 1 to 3; 
or (d) reacting a compound of formula (D) 




(D) 

wherein R\ R 2 , R 3 t M, W, n t and COOR 5 are as defined above with strong base to give a compound 
of formula I wherein X is -(CH2 Jo- 
in which n is 1 to 3, and Y is S and Z is O; 
or* 

(e) reacting a compound of formula 




CF) 

wherein R\ R 2 , R 3 , M and W are as defined above with ammonium carbonate and an alkali metal 

cyanide to give a compound of formula I wherein X is -NH- and Y and Z are both oxygen; 

or 

(f) reacting a compound of formula (F) with successively hydrogen cyanide, thionyl chloride and 
thiourea to give a compound of formula (I) wherein X is S and Y and Z are 
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both oxygen; 
or 

(g) reacting a compound of formula (F) with trimethylsilyl cyanide followed by HCI/alkanol and 
phosgene or thiophosgene to give a compound of formula (I) wherein X is O or S and Y and Z are 
5 both oxygen. 

2. A process according to claim 1 in which the compound prepared has the formula II 



10 



15 




wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower 
alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkylthio wherein lower alkyl contains 1 to 
6 carbon atoms; R 3 is hydrogen, lower alkyl containing 1 to 6 carbon atoms; M and W are carbon y I or 
25 thiocarbonyl; n is 1 to 3, or a pharmaceutical^ acceptable salt thereof. 

3. A process according to claim 1 in which the compound prepared has the formula 

0 



35 




wherein R 1 and R 2 are independently hydrogen, alkyl containing 1 to 6 carbon atoms, halogen, lower 
alkoxy containing 1 to 6 carbon atoms, trifluoromethyl, lower alkythio wherein lower alkyl contains 1 to 6 
carbon atoms; R 3 is aryl(lower alkyl) or dihalogen substituted aryl(lower alkyl) wherein aryl contains 6 to 
10 carbon atoms and lower alkyl contains 1 to 6 carbon atoms; M and W are carbonyl or thiocarbonyl; 
45 n is 1 to 3, or a pharmaceutical^ acceptable salt thereof. 
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A process according to claim 1 in which the compound prepared has formula (III) 




H 



,0 



R 3 



(HI) 



R 2 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is lower alkyl containing 1 to 6 carbon atoms, benzyl or 
dihalogen substituted benzyl, or a pharmaceutical^ acceptable salt thereof. 

A process according to Claim 1 which the compound of formula I prepared is one of the following: 
2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4 (1H),3 , -pyrrolidine]-1 t 2 , ,3,5'(2H)-tetrone, 
[2-[(4-bromo-2-fluorophenyl)methyl]-7-ch 

[2-[(4-bromo-2-fluorophenyl)methyl]-6-chloro]spiro[iso quinoline-4(1H),3 , -pyrrolidine]-1,2 , ,3 I 5'(2H)- 
tetrone, 

2-[(3,4-dichlorophenyl)methyl]spiro[isoquinoline-4(1 H). 3'-pyrrolidine]-1 ,2',3 1 5 , (2H)-tetrone, 
2-[(4-bromo-2-fluorophenyl)methyl]-5-fluoro^ 

[2-[(4-bromo-24luorophenyl)methyl]-6-fluoro]spiro[isoquinoline-4(1H),3 , -pyrrolidin 

[2-[(4-bromo-2-fluorophenyl)methyl>7-fluoro]spiro[isoquinoline-4-(1H),3'-pyrrolidine]-1,2\3,5'(^ 

tetrone, 

[2-[(4-bromo-2-fluorophenyl)methyl]-8-fluoro]spiro[isoquinoline-4(1H),3 , -pyrrolidine]-1,2\3,^ 

[6-bromo-2-[(4-bromo-2-fluorophenyl)methyl]-7-methoxy]spiro[isoquinoline-4(1H),3'-pyrrolidine]- 

1,28,3,5'(2H)-tetrone, 

[2-[(4-bromo-2-fluorophenyl)methyl]-7-methoxy]spiro[iso quinoline-4(1H) l 3 , -pyrrolidine]-1 l 2',3,5 , (2H)- 
tetrone, 

(R)-( + )-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H)3'-pyrrolidine]-1 ,2 , ,3,5 , (2H)-tetrone, 
(S)-(-)-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoline-4(1 H),3 , -pyrrolidineJ-1 t 2' t 3,5 , (2HHetrone I 
(R)-{ + )-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquinoIine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)- 
tetrone, 

(S)-(-)-[(2-[(4-bromo-2-fluorophenyl^^ 
tetrone, 

2-methylspiro[isoquinoline-4(1 H) ( 3'-pyrrolidine]-1 ,2\3 ,5'(2H)-tetrone, 
6-chloro-2-methylspiro[isoquinoline-4(1 HJ.^-pyrrolidineJ-l ,2 , ,3 t 5 , (2H)-tetrone 1 

6- bromo-2-methylspiro[isoquinoline-4(1 H) ) 3 , -pyrrolidine]-1,2 , f 3 l 5 , (2H)-tetrone, 

7- chloro-2-methylspiro[isoquinoline-4(1H),3'-pyrrolidine]-1,2 , ,3,5'(2H)-tetrone l 
2-ethylspiro[isoquinoline-4(1 H^-pyrrolidineJ-l ,23,5 f (2H)-tetrone t 
2-propylspiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2' ,3 ,5'(2H)-tetrone, 

2-butylspiro[isoquinoline-4(1 H),3'-pyrrolidine]-1 ,2\3, 5'(2H)-tetrone; or a pharmaceutical^ acceptable 
salt thereof. 
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A process for preparing a compound of formula (XI) 



O 




wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl (lower 
alkyl) or dihalogen substituted aryl (lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower 
alkyl contains 1 to 6 carbon atoms, which comprises: 
a) reacting the compound of formula (VI) 




wherein R\ R 2 , and R 3 are as defined above, with a base in a conventional solvent and subsequently 
adding a reactive carbomethoxylating agent to produce the compound of formula (VII) 




(VII) 



o 



wherein R\ R 2 , and R 3 are as defined above; 

b) reacting said compound of formula (VII) with an inorganic base in a conventional solvent and 
subsequently adding tert-butyl bromoacetate to produce the compound of the formula (VIII) 
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(vm) 



o 



wherein R\ R 2 , and R 3 are as defined above; 

c) hydrolyzing said compound of formula (VIII) with an organic acid in a conventional solvent to 
produce the compound of formula (IX) 




O 



wherein R 1 , R 2 , and R 3 are as defined above; 

d) reacting said compound of formula (IX) with a coupling agent in a conventional solvent and 
subsequently adding tetrahydrofuran ammonium solution to produce the compound of formula (X) 




O 



wherein R 1 , R 2 , and R 3 are as defined above; 

e) reacting said compound of formula (X) with a base in a conventional solvent to produce the 
compound of formula (XI). 

A process according to claim 6 for the production of compounds of formula (XI), wherein R 1 and R 2 are 
as defined in claim 6, and R 3 is alkyl containing 1 to 6 carbon atoms, wherein the compound of formula 
(X), wherein R 1 and R 2 are as defined above, R 3 is an alkyl, as defined above, is reacted with a base, 
such as lithium bis(trimethylsilyl)amide, in a conventional solvent to produce the compound of the 
formula (XI), wherein R 1 and R 2 are as defined above, and R 3 is an alkyl, as defined above. 
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8. A process for preparing a compound of formula (VII) 



5 



w 




(VII) 



wherein R 1 and R 2 are hydrogen or halogen; R 3 is alkyl containing 1 to 6 carbon atoms, aryl(lower alkyl) 
15 or dihalogen substituted aryl(lower alkyl) wherein aryl contains 6 to 10 carbon atoms and lower alkyl 
contains 1 to 6 carbon atoms which comprises reacting the compound of formula (XII) 



20 




(XII) 



25 

wherein R 1 and R 2 are as defined above with dimethyl malonate and NaH in the presence of a catalytic 
amount of CuBr to produce the compound of formula (XIII) 



35 




wherein R 1 and R 2 are as defined above and reacting said compound of formula (XIII) with thionyl 
40 chloride and subsequently adding an inert solvent, triethylamine and an amine of formula R 3 NH 2 to 
produce the compound of formula (VII) 

9. A process for preparing a pharmaceutical composition which comprises bringing a compound of 
formula I or analogue or pharmaceutically acceptable salt thereof as defined in Claim 1 into association 
45 with a pharmaceutically acceptable carrier. 



50 



55 
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10. A process for preparing a compound of formula 



70 



.1 ( 9 H 2 ) n^Q 2 




75 



XXIV 



20 



wherein one of Q 1 and Q 2 is CZNH 2 or CN and the other of Q 1 and Q 2 is COOR 5 ; n is 1 to 3 and M, W, 
Z, R\ R 2 , R 3 and COOR 5 are as defined in Claim 1, which comprises 
a) reacting an acid of formula 



COOH 



25 



30 



CC Vn COOR 5 




XXV 



35 



40 



45 



wherein R\ R 2 , R 3 , M, W and COOR 5 are as defined above with a coupling agent and ammonia to 

give a corresponding compound of formula I wherein Q 1 is CONH 2 ; 

or 

b) reacting a compound of formula L 




50 



(L) 



wherein R\ R 2 , M, W and R 3 are as defined in Claim 1 with a compound of formula 

55 Br(CH 2 ) n COOR 5 

wherein n is 1 to 3 and COOR 5 is an ester group to give a compound of formula XXIV wherein Q 1 is 
COOR 5 and Q 2 is CN; 
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c) reacting a compound of formula G 



COOR 5 




(G) 



wherein R\ R 2 , R 3 , M, W and COOR 5 are as defined in Claim 1 with a compound of formula 
Br(CH 2 ) n CN 

wherein n is as defined above to give a compound of formula XXIV wherein Q 1 is CN and Q 2 is 



or 

d) converting nitrile of formula XXIV wherein Q 2 is CN to an amide or thioamide of formula XXIV 
wherein Q 2 is CONH2 or CSNH 2 in known manner; 

or 

e) converting an nitrile of formula XXIV wherein Q 1 is CN to thioamide of formula XXIV wherein Q 1 is 
CSNH 2 using HSP( = S)(OEt)2/HCI. 

11. A compound of formula 



wherein one of Q 1 and Q 2 is -C2NH 2 or CN; the other one of Q 1 and Q 2 is -COOR 5 ; Z, R\R 2 , R 3 , M and 
W are as defined in Claim 1 , -COOR 5 is an ester group and n is 1 to 3. 

12. A compound as claimed in Claim 11 wherein Q 1 is -CONH 2l R 1 and R 2 are hydrogen or halogen; n is 1; 
M and W are both carbonyl and R 3 is lower alkyl containing 1 to 6 carbon atoms, benzyl or dihalogen 
substituted benzyl. 

13. A compound as claimed in Claim 11 which is one of following: 
4-(2-Aminc^2-oxoethyl)-2-[(3,4-dichlorophenyl)methyl]-1,2,3,4-tetrahydroO ( 3-dioxo^ 
isoquinolinecarboxylic Acid Methyl Ester; 

4-{2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methylh1 f 2,3,4-tetrahydro-1,3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-7-chloro-1 t 2,3,4-tetrahydro-1 I 3-dioxo-4- 
isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-6-chloro-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4- 



COOR 5 ; 




XXIV 
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isoquinolinecarboxylic Acid Methyl Ester; 
4-(2-Amino-2-oxoethyl)-2-[(4-bromo-24luoroph 
isoquinolinecarboxylic Acid Methyl Ester; 

4-(2-Amino-2-oxoethyl)-1 ,2,3,4-tetrahydro-2-methyl-1 ,3-dioxo-4-isoquinoline-carboxyfic Acid Methyl Es- 
ter; 

4-(2-Amino-2-oxoethyl)-7-chloro-1,2,3,4-tetra^ Acid 
Methyl Ester; 

4-(2-amino-2-oxoethyl)-6-chloroO,2 ) 3,4-tetrahydro-2-methyl-1 ) 3-dioxo-4-isoquinolinecarboxylic Acid 
Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-ethyl-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinolinecarboxylic Acid Methyl Ester; 
4-(2-Amino-2-oxoethyl)-1 ,2,3,4-tetrahydro-2-propyl-1 ,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Es- 
ter; 

4-(2-Amino-2-oxoethyl)-2-butyl-1,2,3,4-tetrahydro-1,3-dioxo-4-isoquinoline-carboxylic Acid Methyl Ester; 
4-(2-Amino-2-oxoethyl)-6-bromo-1,2,3 l 4-tetrahydro-2-methylO,3-dioxo-4-isoquinolinecarboxylic Acid 
Methyl Ester; 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluoroph 
isoquinolinecarboxylic Acid Menthyl Ester; or 

4-(2-Amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl) methyl]-6-fluoro-1 ,2,3,4-tetrahydro-l ,3-dioxo-4- 
isoquinolinecarboxylic Acid Menthyl Ester. 

Patentanspriiche 

Patentanspriiche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Verbindung der Formel (I) 




und Analoga hievon, wobei der kondensierte Benzoiring durch einen kondensierten Thiophen-, Pyridin- 
oder Furanring ersetzt ist, worin R 1 und R 2 unabhSngig Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffato- 
men, Halogen, nied.Alkoxy mit 1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, wobei 
nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, Dialkylamino, wobei Alkyl 1 bis 6 Kohlenstoffatome enthalt, 
Nitro, Aryl Oder Aryl-(nied.alkyl)-oxy, wobei Aryl 6 bis 10 Kohlenstoffatome enthSIt, und nied.Alkyl 1 bis 
6 Kohlenstoffatome enthalt, bedeuten; R 3 Wasserstoff, nied.Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl- 
(nied.alkyl) oder Halogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, 
und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, oder einen (nied.Alkyl)-Heterocyclus der Strukturformel 




wobei R 4 nied.Alkylen mit 1 bis 3 Kohlenstoffatomen ist, darstellt; X nied.Alkylen mit 1 bis 3 
Kohlenstoffatomen, Sauerstoff, Schwefel oder NH bedeutet; Y und Z unabhangig Sauerstoff oder 
Schwefel sind, M und W unabhSngig Carbonyl, Thiocarbonyl, Sulfonyl, Sulfoxo oder nied.Alkylen mit 1 
bis 2 Kohlenstoffatomen darstellen, mit den Mafigaben, daB (i) M und W nicht beide nied.Alkylen sind, 
und (ii), wenn M die Bedeutung CH 2 hat, W von Sulfonyl verschieden ist; oder ein pharmazeutisch 
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70 



75 



annehmbares Salz hievon. 



2. Verbindung nach Anspruch 1 der Formel (II) 




(ii)/ 



20 



worin R 1 und R 2 unabhangig Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Halogen, nied.Alkoxy mit 
1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, wobei nied.Alkyl 1 bis 6 Kohlenstoffatome 
enthalt, bedeuten; R 3 Wasserstoff, nied.Alkyl mit 1 bis 6 Kohlenstoffatomen darstellt; M und W 
Carbonyl Oder Thiocarbonyl sind; n 1 bis 3 ist; Oder ein pharmazeutisch annehmbares Salz hievon. 



3. Verbindung nach Anspruch 1 der Formel (II) 



25 



30 



35 




(ii), 



40 



worin R 1 und R 2 unabhangig Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Halogen, nied.Alkoxy mit 
1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, wobei nied.Alkyl t bis 6 Kohlenstoffatome 
enthalt, bedeuten; R 3 Aryl-(nied.alkyl) oder Dihalogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 
Kohlenstoffatome enthalt, und nied.Alkyl 1 bis 6 Kohlenstoffatome enthSIt, darstellt; M und W Carbonyl 
oder Thiocarbonyl sind; n 1 bis 3 ist; oder ein pharmazeutisch annehmbares Salz hievon. 



4. Verbindung nach Anspruch 1 der Formel (III) 



45 



50 



55 




(HI), 



worin R 1 und R 2 Wasserstoff oder Halogen bedeuten; R 3 nied.Alkyl mit 1 bis 6 Kohlenstoffatomen, 
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Benzyl oder Dihalogen-substituiertes Benzyl darstellt; Oder ein pharmazeutisch annehmbares Salz 
hievon. 

Verbindung nach Anspruch 1 , welche eine der folgenden ist: 

2-[(4-Brom-2-fluorphenyl)-methyn 

[2-[(4-Brom-24luorphenyl)-methy^ 

[2-[(4-Brom-2-fluorphenyl)-methyl]-6-chlor^ 

2-[(3,4-Dichlorphenyl)-methyl]-spiro-[isoc^^ 

[2-[(4-Brom-2-fluorphenyl)-metW 
[2-[(4-Brom-24luorphenyl)-methyl]-6-fluorH^ 
[2-[(4-Brom-2-fluorphenyl)-methyl]-7-fluorH^ 
[2-[(4-Brom-2-fluorphenyl)-methyl]-8-fluor^^^ 

[6-Brom-2-[(4-brom-2-fluorphenyl)-methyl]-7-methoxy]-spiro-[isochinolin-4(1H 
(2H)-tetron, 

[2-[(4-Brom-2-fluorphenyl)-methyl]-7-methoxy]^^^ 

(R)-( + )-2-[(4-Brom-2-fluorphenyl)-methyl]-spiro-[isochinolin-4{1 H),3'-pyrrolidin]-1 1 2',3,5'(2H)-tetron 1 
(S)-(-)-2-[(4-Brom-24luorphenyl)-methyl]-spiro-[isochinolin-4(1H),3 , -pyrrol^ 

(R)-( + )-[2-[(4-Brom-2-fluorphenyl)-methyl]-6-fluor]-spiro-[isochinolin-4(1 H),3'-pyrrolidin]-1 ,2\3,5'(2H)- 
tetron, 

(S)-H-[2-[(4-Brom-2-fluorphenyl)-methyl]-6-fluor]-spiro-[isochinolin-4(1 H) ( 3 , -pyrrolidin]-1 ) 2 , ,3,5 , (2H)- 
tetron, 

2-Methylspiro-[isochinolin-4(1 H) l 3 , -pyrrolidin]-1,2 , ,3.5'(2H)-tetron, 
6-Chlor-2-methylspiro-[isochinolin-4(1H) ( 3 , -pyrrolidin]-1,2\3 ) 5 , (2H)-tetron, 

6- Brom-2-methylspiro4isochinolin-4(1H),3 , -pyrrolidin]-1 l 2\3,5 , (2H)-tetron ) 

7- Chlor-2-methylspiro-[isochinolin-4(1H),3'-pyrrolidin]-1,2' t 3,5 , (2H)-tetron, 
2-Ethylspiro-[isochinolin-4(1H),3 , -pyrrolidin]-1 l 2 , ( 3 l 5'(2H)-tetron, 
2-Propylspiro-[isochinolin-4(1H),3 , -pyrrolidin]-1,2 , ,3,5 , (2H)-tetron, 

2-Butylspiro-[isochinolin-4(1H) l 3'-pyrrolidin]-1 I 2 f ,3 I 5 , (2H)-tetron; Oder ein pharmazeutisch annehmbares 
Salz hievon. 

Verbindung nach einem der AnsprOche 1 bis 5, wenn in Form eines pharmazeutisch annehmbaren 
Ammonium-Alkalimetall- oder -Erdalkalimetallsalzes. 

Verfahren zur Herstellung einer Verbindung der Formel (I) nach Anspruch 1, welches eines der 
folgenden umfaBt: 

a) Cyclisieren eines Amids der Formel (A) 



^CONH 2 




(A), 



worin R\ R 2 , R 3 , n, M und W wie oben definiert sind, und COOR 5 eine Estergruppe bedeutet, unter 
Verwendung einer geeigneten Base, wobei eine Verbindung der Formel (I), worin Y und Z beide 
Sauerstoff darstellen und X die Bedeutung -(CH 2 ) n -, wobei n 1 bis 3 ist, hat, erhalten wird; 
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b) Umsetzen einer Verbindung der Formel (B) 




(B), 



worin R 1 , R 2 , R 3 ( M und W wie oben definiert sind, und X die Bedeutung 0, S Oder NH hat, und Z 0 
oder S ist, mit CYCI2, worin Y 0 Oder S darstellt, wobei eine Verbindung der Formel (I), worin X 0, S 
Oder NH bedeutet, und Y und Z unabhangig 0 Oder S sind, erhalten wird; oder 
c) Umsetzen einer Verbindung der Formel (C) 



^<:oor 5 




worin R\ R 2 , R 3 , M, W, n, Z und COOR 5 wie oben definiert sind, unter Verwendung einer geeigneten 
Base, wobei eine Verbindung der Formel (I), worin Y die Bedeutung O hat, Z O oder S darstellt, und 
n 1 bis 3 ist, erhalten wird; oder 
d) Umsetzen einer Verbindung der Formel D 




R 



worin R\ R 2 , R 3 , M, W, n und COOR 5 wie oben definiert sind, mit einer starken Base, wobei eine 
Verbindung der Formel (I), worin X die Bedeutung -(CH 2 ) n -, wobei n 1 bis 3 ist, hat, und Y S 
darstellt, und Z 0 bedeutet, erhalten wird; oder 
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e) Umsetzen einer Verbindung der Formel 




(F), 



worin R\ R 2 , R 3 f M und W wie oben definiert sind, mit Ammoniumcarbonat und einem Alkalimetall- 
cyanid, wobei eine Verbindung der Formel (I), worin X die Bedeutung -NH- hat, und Y und Z beide 
Sauerstoff darstellen, erhalten wird; oder 

f) Umsetzen einer Verbindung der Formel (F) aufeinanderfolgend mit Cyanwasserstoff, Thionylchlorid 
und Thioharnstoff, wobei eine Verbindung der Formel (I), worin X die Bedeutung S hat, und Y und Z 
beide Sauerstoff darstellen, erhalten wird; oder 

g) Umsetzen einer Verbindung der Formel (F) mit Trimethylsilylcyanid, gefolgt von HCI/Alkanol und 
Phosgen oder Thiophosgen, wobei eine Verbindung der Forme! (I), worin X die Bedeutung 0 oder S 
hat, und Y und Z beide Sauerstoff darstellen, erhalten wird. 

Verfahren zur Herstellung einer Verbindung der Formel (XI) 



o 




worin R 1 und R 2 Wasserstoff oder Halogen bedeuten; R 3 Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl- 
(nied.alkyl) oder Dihalogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, 
und nied.Alkyl 1 bis 6 Kohlenstoffatome enthSIt, darstellt, welches Verfahren umfaBt: 
a) Umsetzen der Verbindung der Formel (VI) 




(VI)/ 



worin R\ R 2 und R 3 wie oben definiert sind, mit einer Base in einem herkommlichen L5sungsmittel 
und anschlieBend Zusetzen eines reaktiven Carbomethoxylierungsmittels, wobei die Verbindung der 
Formel (VII) 
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5 




o 



10 

worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

b) Umsetzen der Verbindung der Formel (VII) mit einer anorganischen Base in einem herkommli- 
chen L6sungsmittel und anschlieBend Zusetzen von tert.Butylbromacetat, wobei die Verbindung der 
Formel (VIII) 

75 




30 worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

c) Hydrolysieren der Verbindung der Formel (VIII) mit einer organischen Saure in einem herkommli- 
chen Losungsmittel, wobei die Verbindung der Formel (IX) 



35 



40 



C0 2 H 




(IX) 



45 



50 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

d) Umsetzen der Verbindung der Formel (IX) mit einem Kopplungsmittel in einem herkCmmlichen 
Losungsmittel und anschlieBend Zusetzen von Tetrahydrofuranammonium-Losung, wobei die Ver- 
bindung der Formel (X) 



55 
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CONH 2 




(X), 



O 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

e) Umsetzen der Verbindung der Formel (X) mit einer Base in einem herko mm lichen Losungsmittel, 
wobei die Verbindung der Formel (XI) erhalten wird. 

9. Verfahren nach Anspruch 8 zur Herstellung von Verbindungen der Formel (XI), worin R 1 und R 2 wie in 
Anspruch 8 definiert sind, und R 3 Alkyl mit 1 bis 6 Kohlenstoffatomen ist, bei welchem die Verbindung 
der Formel (X), worin R 1 und R 2 wie oben definiert sind, R 3 ein Alkyl darstellt, wie oben definiert, mit 
einer Base, wie Lithiumbis-(trimethylsilyl)-amid, in einem herko mmlichen Losungsmittel umgesetzt wird, 
wobei die Verbindung der Formel (XI), worin R 1 und R 2 wie oben definiert sind, und R 3 ein Alkyl 
darstellt, wie oben definiert, erhalten wird. 

10. Verfahren zur Herstellung einer Verbindung der Formel (VII) 




(VII), 



O 



worin R 1 und R 2 Wasserstoff Oder Halogen bedeuten; R 3 Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl- 
(nied.alkyl) oder Dihalogen-substituiertes Aryt-(nied .alkyl), wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, 
und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, darstellt; welches Verfahren das Umsetzen der 
Verbindung der Formel (XII) 




(XII), 



worin R 1 und R 2 wie v oben definiert sind, mit Dimethylmalonat und NaH in Anwesenheit einer 
katalytischen Menge an CuBr, wobei die Verbindung der Formel (XIII) 
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R i C0 2 Me 

0X^ CO2Me 



(XIII), 



worin R 1 und R 2 wie oben definiert sind, erhalten wird, und Umsetzen der Verbindung der Formel (XIII) 
mit Thionylchlorid und anschlieBend Zusetzen eines inerten Losungsmittels, von Triethylamin und eines 
Amins der Formel R 3 NH2, wobei die Verbindung der Formel (VII) erhalten wird, umfafit. 

11. Pharmazeutische Zusammensetzung, welche eine Verbindung der Formel (I) oder ein pharmazeutisch 
annehmbares Salz hievon, wie in einem der Anspruche 1 bis 5 definiert, und einen pharmazeutisch 
annehmbaren Trager umfafit. 

12. Verbindung nach Anspruch 1, zur Verwendung bei der Herstellung eines Medikaments zur Prevention 
oder Linderung von Neuropathie, Nephropathie, Retinopathie oder Katarakten bei einem diabetischen 
Sauger. 

13. Verbindung der Formel 




(XXIV) 



worin eines von Q 1 und Q 2 die Bedeutung -CZNH2 oder CN hat; das andere von Q 1 und Q 2 -COOR 5 
darstellt; Z, R 1 , R 2 , R 3 , M und W wie in Anspruch 1 definiert sind, -COOR 5 eine Estergruppe bedeutet, 
und n 1 bis 3 ist. 

14. Verbindung nach Anspruch 13, worin Q 1 die Bedeutung -CONH 2 hat, R 1 und R 2 Wasserstoff oder 
Halogen darstellen; n 1 ist; M und W beide Carbonyl sind, und R 3 «nied.Alkyl mit 1 bis 6 Kohlenstoffato- 
men, Benzyl oder Dihalogen-substituiertes Benzyl bedeutet. 

15. Verbindung nach Anspruch 13, welche eine der folgenden ist: 
4-(2-Amino-2-oxoethyl)-2-[(3,4-di^ 
isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorphenyl)-methylh1,2 l 3 I 4-tetrahydro-1,3-dioxo-4- 
isochinolincarbonsSuremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorphenyl)-methyl]-7-chlor-1 ,2,3,4-tetrahydro-1 ,3-dioxo-4- 
isochinolincarbonsSuremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorphenyl)-methyl}-6-chlor-1,2,3,4-tetrahydro-1 I 3-dioxo-4- 
isochinolincarbonsSuremethylester; 

4-(2-Amino-2<»xoethyl)-2-[(4-brom-2-fluorphenyl)-methylh6-fluor-1 t 2,3,4-tetrahydro^ 
isochinolincarbonsSuremethylester; 

4-(2-Amino-2-oxoethyl)-1,2,3,4-tetrahydro-2-methyl-1 ,3-dioxo-4-isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-7-chlor-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4- 

isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-6-chlor-1 t 2,3,4-tetrahydro-2-methyl-1 ,3-dioxo-4- 
isochinolincarbonsauremethylester; 
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4-(2-Amino-2-oxoethyl)-2-ethyl-1,2^ 
4-(2-Amino-2-oxoethyl)-1,2,3,4-tetra^ 

4-(2-Amino-2-oxoethyl)-2-butylO,2,3,4-tetrahydro-1,3-dioxo-4-isochinolincarbonsaurem 

4-(2-Amino-2-oxoethyl)-6-brom-1 ) 2,3,4-tetrahydro-2-methyl-1,3-dioxc^4- 

isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-f^^ 

isochinolincarbonsaurementhylester; Oder 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorphenyO^^ 

isochinolincarbonsaurementhylester. 

16. Verfahren zur Herstellung einer Verbindung der Formel 




(XXIV), 



worin eines von Q 1 und Q 2 die Bedeutung -CZNH 2 Oder CN hat, und das andere von Q 1 und Q 2 
-COOR 5 darstellt; n 1 bis 3 ist, und M, W, Z, R\ R 2 , R 3 und -COOR 5 wie in Anspruch 1 definiert sind, 
welches Verfahren umfaBt: 

a) Umsetzen einer Saure der Formel 



COOH 




worin R\ R 2 , R 3 , M, W und -COOR 5 wie oben defmiert sind, mit einem Kopplungsmittel und 
Ammoniak, wobei eine entsprechende Verbindung der Formel (I), worin Q 1 die Bedeutung CONH 2 
hat, erhalten wird; oder 
b) Umsetzen einer Verbindung der Formel (L) 




worin R\ R 2 , M, W und R 3 wie in Anspruch 1 definiert sind, mit einer Verbindung der Formel 
Br(CH 2 ) n COOR 5 , 

worin n 1 bis 3 ist, und COOR 5 eine Estergruppe darstellt, wobei eine Verbindung der Formel 
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(XXIV), worin Q 1 die Bedeutung COOR 5 hat, und Q 2 CN ist, erhalten wird; 
c) Umsetzen einer Verbindung der Formel G 




<G), 



worin R\ R 2 , R 3 , M, W und -COOR 5 wie in Anspruch 1 definiert sind, mit einer Verbindung der 
Formel 

Br(CH 2 ) n CN, 

worin n wie oben definiert ist, wobei eine Verbindung der Formel (XXIV), worin Q 1 die Bedeutung CN 
hat, und Q 2 COOR 5 darstellt, erhalten wird; Oder 

d) OberfUhren von Nitril der Formel (XXIV), worin Q 2 die Bedeutung CN hat, in ein Amid Oder 
Thioamid der Formel (XXIV), worin Q 2 CONH2 oder CSNH 2 darstellt, auf bekannte Weise; oder 

e) OberfUhren eines Nitrils der Formel (XXIV), worin Q 1 die Bedeutung CN hat, in Thioamid der 
Formel (XXIV), worin Q 1 CSNH 2 darstellt, unter Verwendung von HSP( = S)(OEt) 2 /HCI. 

Patentanspriiche fur folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung einer Verbindung der Formel (I) 




und von Analoga hievon, wobei der kondensierte Benzolring durch einen kondensierten Thiophen-, 
Pyridin- oder Furanring ersetzt ist, worin R 1 und R 2 unabhangig Wasserstoff, Alkyl mit 1 bis 6 
Kohlenstoffatomen, Halogen, nied.Alkoxy mit 1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, 
wobei nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, Dialkylamino, wobei Alkyl 1 bis 6 Kohlenstoffatome 
enthalt, Nitro, Aryl oder Aryl-(nied.alkyl)-oxy, wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, und 
nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, bedeuten; R 3 Wasserstoff, nied.Alkyl mit 1 bis 6 Kohlen- 
stoffatomen, Aryl-(nied.alkyl) oder Halogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 Kohlen- 
stoffatome enthalt, und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, oder einen (nied.Alkyl)-Heterocyclus 
der Strukturformel 




wobei R 4 nied.Alkylen mit 1 bis 3 Kohlenstoffatomen ist, darstellt; X nied.Alkylen mit 1 bis 3 
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Kohlenstoffatomen, Sauerstoff, Schwefel oder NH bedeutet; Y und Z unabhangig Sauerstoff Oder 
Schwefel sind, M und W unabhangig Carbonyl, Thiocarbonyl, Sulfonyl, Sulfoxo Oder nied.Alkylen mit 1 
bis 2 Kohlenstoffatomen darstellen, mit den Mafigaben, daB (i) M und W nicht beide nied.Alkylen sind, 
und (ii), wenn M die Bedeutung CH 2 hat, W von Sulfonyl verschieden ist; Oder eines pharmazeutisch 
annehmbaren Salzes hievon, welches Verfahren eines der folgenden umfaSt: 
a) Cyclisieren eines Amids der Formel (A) 

^CONH 2 




(A), 



worin R\ R 2 , R 3 , n, M und W wie oben definiert sind, und COOR 5 eine Estergruppe bedeutet, unter 
Verwendung einer geeigneten Base, wobei eine Verbindung der Formel (I), worin Y und Z beide 
Sauerstoff darstellen und X die Bedeutung -(CH 2 ) n -, wobei n 1 bis 3 ist, hat, erhalten wird; 
b) Umsetzen einer Verbindung der Formel (B) 




(B), 



worin R\ R 2 , R 3 , M und W wie oben definiert sind, und X die Bedeutung 0, S oder NH hat, und Z O 
oder S ist, mit CYCb , worin Y O oder S darstellt, wobei eine Verbindung der Formel (I), worin X 0, S 
oder NH bedeutet, und Y und Z unabhangig 0 oder S sind, erhalten wird; oder 
c) Umsetzen einer Verbindung der Formel (C) 




(C), 



worin R\ R 2 , R 3 , M, W, n, Z und COOR 5 wie oben definiert sind, unter Verwendung einer geeigneten 
Base, wobei eine Verbindung der Formel (I), worin Y die Bedeutung O hat, Z O oder S darstellt, und 
n 1 bis 3 ist, erhalten wird; oder 
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d) Umsetzen einer Verbindung der Formel D 




worin R\ R 2 , R 3 , M, W, n und COOR 5 wie oben definiert sind, mit einer starken Base, wobei eine 
Verbindung der Formel (I), worin X die Bedeutung -(CH2) n -, wobei n 1 bis 3 ist, hat, und Y S 
darstellt, und Z 0 bedeutet, erhalten wird; oder 
e) Umsetzen einer Verbindung der Formel 




worin R\ R 2 , R 3 , M und W wie oben definiert sind, mit Ammoniumcarbonat und einem Alkalimetall- 
cyanid, wobei eine Verbindung der Formel (I), worin X die Bedeutung -NH- hat, und Y und Z beide 
Sauerstoff darstellen, erhalten wird; oder 

f) Umsetzen einer Verbindung der Formel (F) aufeinanderfolgend mit Cyanwasserstoff, Thionylchlorid 
und Thioharnstoff, wobei eine Verbindung der Formel (I), worin X die Bedeutung S hat, und Y und Z 
beide Sauerstoff darstellen, erhalten wird; oder 

g) Umsetzen einer Verbindung der Formel (F) mit Trimethylsilylcyanid, gefolgt von HCI/Alkanol und 
Phosgen oder Thiophosgen, wobei eine Verbindung der Formel (I), worin X die Bedeutung O oder S 
hat, und Y und Z beide Sauerstoff darstellen, erhalten wird. 

Verfahren nach Anspruch 1, bei welchem die hergestellte Verbindung die Formel (II) 

o 




worin R 1 und R 2 unabhangig Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Halogen, nied.Alkoxy mit 
1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, wobei nied.Alkyl 1 bis 6 Kohlenstoffatome 
enthSIt, bedeuten; R 3 Wasserstoff, nied.Alkyl mit 1 bis 6 Kohlenstoffatomen darstellt; M und W 
Carbonyl oder Thiocarbonyl sind; n 1 bis 3 ist; aufweist, oder ein pharmazeutisch annehmbares Salz 
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hievon. 

Verfahren nach Anspruch 1 , bei welchem die hergestellte Verbindung die Formel (II) 

O 




worin R 1 und R z unabhangig Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Halogen, nied.Alkoxy mit 
1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, wobei nied.Alkyl 1 bis 6 Kohlenstoffatome 
enthalt, bedeuten; R 3 Aryl-(nied.alkyl) oder Dihalogen-substituiertes AryHnied.alkyI), wobei Aryl 6 bis 10 
Kohlenstoffatome enthalt, und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, darstellt; M und W Carbonyl 
oder Thiocarbonyl sind; n 1 bis 3 ist; aufweist, oder ein pharmazeutisch annehmbares Salz hievon. 

Verfahren nach Anspruch 1 , bei welchem die hergestellte Verbindung die Formel (III) 




worin R 1 und R 2 Wasserstoff oder Halogen bedeuten; R 3 nied.Alkyl mit 1 bis 6 Kohlenstoffatomen, 
Benzyl oder Dihalogen-substituiertes Benzyl darstellt; aufweist, oder ein pharmazeutisch annehmbares 
Salz hievon. 

Verfahren nach Anspruch 1, bei welchem die hergestellte Verbindung der Formel (I) eine der folgenden 
ist: 

2-[(4-Brom-2-fluorphenyl)-methyl]-spir^ 

[2-[(4-Brom-2-fluorphenyl)-methyH 

[2-[(4-Brom-2-fluorphenyl)-methyH 

2-[(3,4-Dichlorphenyl)-methy1]-spto^^ 

[2-[(4-Brom-2-fluorphenyl)-methyl]-5-fl^^ 

[2-[(4-Brom-2-fluorphenyl)-methy^ 

[2-[(4-Brom-2-fluorphenyl)-methy^^ 

[2-[(4-Brom-2-fluorphenyl)-methyl]-8-fluor]-spiro-[isochinolin-4(1 H) ) 3 , -pyrrolidin]-1,2 , l 3,5 , (2H)-tetron, 

[6-Brom-2-[(4-brom-2-f1uorphenyl)-m 

(2H)-tetron, 

[2-[(4-Brom-2-fluorphenyl)-methyl]-7-methoxy]-spiro-[isochinolin-4(1 H),3 , -pyrrolidin]-1,2 , ,3,5 , (2H)-tetron, 
(R)-( + )-2-[(4-Brom-2-fluorphenyl)-methyl]-spiro-[isochinolin-4(1 H),3'-pyrrolldin]-1 1 2',3,5 , (2H)-tetron, 
(S)-(-)-2-[(4-Brom-2-fluorphenyl)-me^ 

(R)-( + H2-[(4-Brom-2-fluorphenyl)-methyl]-6-fluor]-spiro-[isochinolin-4(1 H),3'-pyrrolidin]-1 ,2' I 3,5 , (2H)- 
tetron, 
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(S)-(-)-[2-[(4-Brom-2-fluorphe^ 
tetron, 

2-Methylspiro-[isochinolin-4(1H),3 , -pyrrolldin]-1 ) 2 , ,3 ) 5'(2H)-tetron, 
6-Chlor-2-methylspiro-[isochtnolin-4{1H),3 , -pyrrolidtn]-1,2 , ( 3,5 , (2H)-tetron, 

6- Brom-2-methylspiro-[isochtnolin-4(1H),3 , -pyrrolidin]-1,2 , ,3,5 , (2H)-tetron, 

7- Chlor-2-methylspiro-[isochinolin-4(1H),3'-pyrrolidin]-1 l 2 , ( 3,5 , (2H)-tetron, 
2-Ethylspiro-[isochinolin-4(1H),3 f -pyrrolidin]-1,2 , ,3,5 , (2H)-tetron, 
2-Propylspiro-tisochinolin-4(1H),3 , -pyrrolidin]-1 I 2 , ( 3,5 , (2H)-tetron ) 

2-Butylspiro-[isochinolin-4(1H),3 , -pyrrolidin]-1 l 2',3,5 , (2H)-tetron; Oder ein pharmazeutisch annehmbares 
Salz hievon ist. 

Verfahren zur Herstellung einer Verbindung der Formel (XI) 



O 




o 



worin R 1 und R 2 Wasserstoff Oder Halogen bedeuten; R 3 Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl- 
(nied.alkyl) Oder Dihalogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, 
und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, darstellt, welches Verfahren umfaBt: 
a) Umsetzen der Verbindung der Formel (VI) 




O 



worin R 1 , R 2 und R 3 wie oben definiert sind, mit einer Base in einem herkommlichen LSsungsmittel 
und anschlieGend Zusetzen eines reaktiven Carbomethoxylierungsmittels, wobei die Verbindung der 
Formel (VII) 




(VII), 



O 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

b) Umsetzen der Verbindung der Formel (VII) mit einer anorganischen Base in einem herkommli- 
chen L5sungsmittel und anschlieBend Zusetzen von tert.Butylbromacetat. wobei die Verbindung der 
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Formel (VIII) 




O 



worin R\ Ft 2 und R 3 wie oben definiert sind, erhalten wird; 

c) Hydrolysieren der Verbindung der Formel (VIII) mit einer organischen SSure in einem herk<5mmli- 
chen Losungsmittel, wobei die Verbindung der Formel (IX) 



C0 2 H 




(IX), 



o 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

d) Umsetzen der Verbindung der Formel (IX) mit einem Kopplungsmittel in einem herkommlichen 
Losungsmittel und anschlieBend Zusetzen von Tetrahydrofuranammonium-Losung, wobei die Ver- 
bindung der Formel (X) 




o 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

e) Umsetzen der Verbindung der Formel (X) mit einer Base in einem herkommlichen Losungsmittel, 
wobei die Verbindung der Formel (XI) erhalten wird. 

Verfahren nach Anspruch 6 zur Herstellung von Verbindungen der Formel (XI), worin R 1 und R 2 wie in 
Anspruch 6 definiert sind, und R 3 Aikyl mit 1 bis 6 Kohlenstoffatomen ist, bei welchem die Verbindung 
der Formel (X), worin R 1 und R 2 wie oben definiert sind, R 3 ein Alkyl darstellt, wie oben definiert, mit 
einer Base, wie Lithiumbis-ftrimethylsilyO-amid, in einem herkommlichen Losungsmittel umgesetzt wird, 
wobei die Verbindung der Formel (XI), worin R 1 und R 2 wie oben definiert sind, und R 3 ein Alkyl 
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darstellt, wie oben definiert, erhalten wird. 
8. Verfahren zur Herstellung einer Verbindung der Formel (VII) 




(VII), 



o 



75 worin R 1 und R 2 Wasserstoff Oder Halogen bedeuten; R 3 Alky I mit 1 bis 6 Kohlenstoffatomen, Aryl- 
(nied.alkyl) oder Dihalogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, 
und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, darstellt; welches Verfahren das Umsetzen der 
Verbindung der Formel (XII) 

20 



1 



25 




(XII), 



worin R 1 und R 2 wie oben definiert sind, mit Dimethylmalonat und NaH in Anwesenheit einer 
30 katalytischen Menge an CuBr, wobei die Verbindung der Formel (XIII) 



35 




(XIII), 



40 



worin R 1 und R 2 wie oben definiert sind, erhalten wird, und Umsetzen der Verbindung der Formel (XIII) 
mit Thionylchlorid und anschlieBend Zusetzen eines inerten Losungsmittels, von Triethylamin und eines 
Amins der Formel R 3 NH2, wobei die Verbindung der Formel (VII) erhalten wird, umfaBt 



45 9. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches das Vereinigen einer 
Verbindung der Formel (I) oder eines Analogons oder eines pharmazeutisch annehmbaren Salzes 
hievon, wie in Anspruch 1 definiert, mit einem pharmazeutisch annehmbaren Trager umfaBt. 



50 



55 
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10. Verfahren zur Herstellung einer Verbindung der Formel 




(XXIV), 



worin eines von Q 1 und Q 2 die Bedeutung -CZNH 2 oder CN hat; das andere von Q 1 und Q 2 -COOR 5 
darstellt; n 1 bis 3 ist, und M, W, Z, R\ R 2 , R 3 und -COOR 5 wie in Anspruch 1 definiert sind, welches 
Verfahren umfaBt: 

a) Umsetzen einer Saure der Formel 



COOH 




worin R\ R 2 , R 3 , M, W und -COOR 5 wie oben definiert sind, mit einem Kopplungsmittel und 
Ammoniak, wobei eine entsprechende Verbindung der Formel (I), worin Q 1 die Bedeutung CONH 2 
hat, erhalten wird; oder 
b) Umsetzen einer Verbindung der Formel (L) 




worin R\ R 2 , M, W und R 3 wie in Anspruch 1 definiert sind, mit einer Verbindung der Formel 
Br{CH 2 ) n COOR 5 , 

worin n 1 bis 3 ist, und COOR 5 eine Estergruppe darstellt, wobei eine Verbindung der Formel 
(XXIV), worin Q 1 die Bedeutung COOR 5 hat, und Q 2 CN ist, erhalten wird; 
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c) Umsetzen einer Verbindung der Formel G 




(G), 



worin R 1 , R 2 , R 3 , M f W und -COOR 5 wie in Anspruch 1 definiert sind, mit einer Verbindung der 
Formel 

Br(CH 2 ) n CN, 

worin n wie oben definiert ist, wobei eine Verbindung der Formel (XXIV), worin Q 1 die Bedeutung CN 
hat, und Q 2 COOR 5 darstellt, erhalten wird; oder 

d) OberfUhren von Nitril der Formel (XXIV), worin Q 2 die Bedeutung CN hat, in ein Amid Oder 
Thioamid der Formel (XXIV), worin Q 2 CONH 2 oder CSNH 2 darstellt, auf bekannte Weise; Oder 

e) Oberfuhren eines Nitrils der Formel (XXIV), worin Q 1 die Bedeutung CN hat, in Thioamid der 
Formel (XXIV), worin Q 1 CSNH 2 darstellt, unter Verwendung von HSP( = S)(OEt)2/HCI. 

11. Verfahren nach Anspruch 10, bei welchem das Produkt eines der folgenden ist: 
4-(2-Amino-2<ixoethyl)-2-[(3,4-dichiorph 
isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorphenyl)-methyl]-1,2,3,4-teUahydro-1 ( 3-dioxo-4- 

isochinolincarbonsSuremethylester; 

4-(2-Amino-2<>xoethyl)-2-[(4-brom-2-fluorph 

isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorphenyl)-methyl]-6-chior-1,2,3,4-tetrahydro^ 
isochinolincarbonsSuremethylester; 
4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluor^^ 
isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-1 I 2,3,4-tetrahydro-2-methyl-1,3-dioxo-4-tsochinolincarbonsa^remet^ 

4-(2-Amino-2-oxoethyl)-7-chlor-1,2 I 3,4-tetrahydro-2-methyl-1 I 3-dioxo-4- 

isochinolincarbonsSuremethylester; 

4-(2-Amino-2-oxoethyl)-6-chlor-1,2,3,4-tetrahydro-2-methyl-1 l 3-dioxo-4- 

isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxc^thyl)-2-ethyM,2,3 ( 4-tetra^ 

4-(2-Amino-2-oxoethyl)-1,2,3,4-tetrahydro-2-propyl-1,3-dioxo-4-isochinolincarbonsMuremethylester; 
4-(2-Amino-2<>xoethyl)-2-butyM,2,3,4-tetra^ 

4-(2-Amino-2-oxoethyl)-6-brom-1 ,2,3,4-tetrahydro-2-methyl-1 t 3-dioxo-4- 
isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorphenyl)-methylh1 > 2 ) 3,4-tetrahydro-1,3-dioxo-4- 
isochinolincarbonsaurementhylester; oder 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorphenyl)-methyl]-6-fluor-1 ) 2,3,4-tetrahydro 
isochinolincarbonsSurementhylester. 
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Patentanspriiche fur fotgenden Vertragsstaat : GR 

1. Verfahren zur Herstellung einer Verbindung der Formel (I) 



10 




und von Analoga hievon, wobei der kondensierte Benzolring durch einen kondensierten Thiophen-, 
Pyridin- Oder Furanring ersetzt ist, worin R 1 und R 2 unabhSngig Wasserstoff, Alkyl mit 1 bis 6 
Kohlenstoffatomen, Halogen, nied.Alkoxy mit 1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, 

20 wobei nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, Dialkylamino, wobei Alkyl 1 bis 6 Kohlenstoffatome 
enthalt, Nitro, Aryl Oder Aryl-(nied.alkyl)-oxy, wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, und 
nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, bedeuten; R 3 Wasserstoff, nied.Alkyl mit 1 bis 6 Kohlen- 
stoffatomen, Aryl-(nied.alkyl) Oder Halogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 Kohlen- 
stoffatome enthalt, und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, Oder einen (nied.Alkyl)-Heterocyclus 

25 der Strukturformel 



30 




wobei R 4 nied.Alkylen mit 1 bis 3 Kohlenstoffatomen ist, darstellt; X nied.Alkylen mit 1 bis 3 
Kohlenstoffatomen, Sauerstoff, Schwefel Oder NH bedeutet; Y und Z unabhangig Sauerstoff oder 
35 Schwefel sind, M und W unabhangig Carbonyl, Thiocarbonyl, Sulfonyl, Sulfoxo Oder nied.Alkylen mit 1 
bis 2 Kohlenstoffatomen darstellen, mit den MaBgaben, daB (i) M und W nicht beide nied.Alkylen sind, 
und (ii), wenn M die Bedeutung CH 2 hat, W von Sulfonyl verschieden ist; oder eines pharmazeutisch 
annehmbaren Salzes hievon, welches Verfahren eines der folgenden umfafit: 
a) Cyclisieren eines Amids der Formel (A) 

40 

^CONH 2 



45 



50 




(A), 



worin R\ R 2 , R 3 , n, M und W wie oben definiert sind, und COOR 5 eine Estergruppe bedeutet, unter 
Verwendung einer geeigneten Base, wobei eine Verbindung der Formel (I), worin Y und Z beide 
55 Sauerstoff darstellen und X die Bedeutung -(CH 2 ) n -. wobei n 1 bis 3 ist, hat, erhalten wird; 
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b) Umsetzen einer Verbindung der Formel (B) 




<B), 



worin R\ R 2 , R 3 , M und W wie oben definiert sind, und X die Bedeutung O, S Oder NH hat, und Z O 
Oder S ist, mit CYCb, worin Y 0 oder S darstellt, wobei eine Verbindung der Formel (I), worin X O, S 
Oder NH bedeutet, und Y und Z unabhangig 0 oder S sind, erhalten wird; oder 
c) Umsetzen einer Verbindung der Formel (C) 




C ZNH. 



<C), 



worin R\ R 2 , R 3 t M, W, n, Z und COOR 5 wie oben definiert sind, unter Verwendung einer geeigneten 
Base, wobei eine Verbindung der Formel (I), worin Y die Bedeutung 0 hat, Z O oder S darstellt und 
n 1 bis 3 ist, erhalten wird; oder 
d) Umsetzen einer Verbindung der Formel D 




worin R\ R 2 , R 3 , M, W, n und COOR 5 wie oben definiert sind, mit einer starken Base, wobei eine 
Verbindung der Formel (I), worin X die Bedeutung -(CH2) n -. wobei n 1 bis 3 ist, hat, und Y S 
darstellt, und Z 0 bedeutet, erhalten wird; oder 
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e) Umsetzen einer Verbindung der Formel 



w 




(F) 



J5 



20 



25 



30 



35 



worin R\ R 2 , R 3 , M und W wie oben definiert sind, mit Ammoniumcarbonat und einem Alkalimetall- 
cyanid, wobei eine Verbindung der Formel (I), worin X die Bedeutung -NH- hat, und Y und Z beide 
Sauerstoff darstellen, erhalten wird; Oder 

f) Umsetzen einer Verbindung der Formel (F) aufeinanderfolgend mit Cyanwasserstoff, Thionylchlorid 
und Thioharnstoff, wobei eine Verbindung der Formel (I), worin X die Bedeutung S hat, und Y und Z 
beide Sauerstoff darstellen, erhalten wird; Oder 

g) Umsetzen einer Verbindung der Formel (F) mit Trimethylsilylcyanid, gefolgt von HCI/Alkano! und 
Phosgen Oder Thiophosgen, wobei eine Verbindung der Formel (I), worin X die Bedeutung 0 Oder S 
hat, und Y und Z beide Sauerstoff darstellen, erhalten wird. 

Verfahren nach Anspruch 1, bei welchem die hergestellte Verbindung die Formel (II) 

O 



(ID 




40 



45 



50 



55 



worin R 1 und R 2 unabhangig Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Halogen, nied.Alkoxy mit 
1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, wobei nied.Alkyl 1 bis 6 Kohlenstoffatome 
enthSIt, bedeuten; R 3 Wasserstoff, nied.Alkyl mit 1 bis 6 Kohlenstoffatomen darstellt; M und W 
Carbonyl Oder. Thiocarbonyl sind; n 1 bis 3 ist; aufweist, Oder ein pharmazeutisch annehmbares Salz 
hievon. 

3. Verfahren nach Anspruch 1 , bei welchem die hergestellte Verbindung die Formel 




(id 



worin R 1 und R 2 unabhSngig Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen, Halogen, nied.Alkoxy mit 
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1 bis 6 Kohlenstoffatomen, Trifluormethyl, nied.Alkylthio, wobei nied.Alkyl 1 bis 6 Kohlenstoffatome 
enthSIt, bedeuten; R 3 Aryl-(nied.alkyl) oder Dlhalogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 
Kohlenstoffatome enthalt, und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, darstellt; M und W Carbonyl 
oder Thiocarbonyl sind; n 1 bis 3 ist; aufweist, oder ein pharmazeutisch annehmbares Salz hievon. 

Verfahren nach Anspruch 1 , bei welchem die hergestellte Verbindung die Formel (III) 




worin R 1 und R 2 Wasserstoff oder Halogen bedeuten; R 3 nied.Alkyl mit 1 bis 6 Kohlenstoffatomen, 
Benzyl oder Dihalogen-substituiertes Benzyl darstellt; aufweist, oder ein pharmazeutisch annehmbares 
Salz hievon. 

Verfahren nach Anspruch 1 , bei welchem die hergestellte Verbindung der Formel (I) eine der folgenden 
ist: 

2-[(4-Brom-2-fluorphenyl)-methylH^^ 

[2-[(4-Brom-2-fluorphenyl)-methyl]-7-chlor]-spiro-[isochinolin-4(1 H),3 , -pyrrolidin]-1,2 , t 3,5 , (2H)-tetron l 

[2-[(4-Brom-2-fluorphenyl)-methyl]-6-chlor]-spiro-[isochinolin-4(1 H),3 , -pyrro\\6\n]^ t 2\3 t 5'(2H)-Xeiron t 

2-[(3,4-Dichlorphenyl)-methyl]-spiro-tisochinolin-4(1 H) l 3 , -pyrrolidin]-1,2' t 3,5 , (2H)-tetron t 

[2-[(4-Brom-2-fluorphenyl)-methyl]-5-fluor]-spiro-[isochinolin-4(1H),3 , -pyrro^ 

[2-[(4-Brom-2-fluorphenyl)-methyl]-6-fluor]-spiro-[isochinoltn-4(1H),3 , -pyrro^ 

[2-[(4-Brom-2-fluorphenyl)-methyl]-7-fluor]-spiro-[isochinolin-4(1 H),3 , -pyrrolidin]-1,2 , ,3 f 5 , (2H)-tetron ) 

[2-[(4-Brom-2-ftuorphenyl)-methyl]-8-f^ 

[6-Brom-2-[(4-brom-2-fluorphenyl)-meth^^ 

(2H)-tetron, 

[2-[(4-Brom-2-fluorphenyl)-methylH-methoxyH^ 

(R)-( + )-2-[(4-Brom-2-fluorphenyl)-methyl]-spiro-[isochinolin-4(1 HJ^'-pyrrolidinJ-l ,2\3,5*(2H)-tetron, 
($)-(-)-2-[<4-Brom-2-fluorphen 

(R)-( + H2-[(4-Brom-2-fluorphenyl)-methylh6-fluor]-spiro-[isochinolin-4(1 H),3 f -pyrrolidin]-1 t 2 , ,3,5 , (2H)- 
tetron, 

(SH-M2-[(4-Brom-2-f(uorphenyl)-me^ 
tetron, 

2-Methylspiro-[isochinolin-4(1 H),3 , -pyrrolidin]-1,2 , l 3 ( 5'(2H)-tetron l 
6-Chlor-2-methylspiro-[isochinolin-4(1H) l 3 , -pyrrolidin]-1 l 2*,3 ( 5 , (2H)-tetron l 

6- Brom-2-methylspiro-[isochinolin-4(1H),3 , -pyrrolidin]-1,2 , ,3,5 , (2H)-tetron, 

7- Chlor-2-methylspiro-[isochinolin-4(1H) ( 3'-pyrrolidin]-1 JZ\33'(2H}-V&tron, 
2-Ethylspiro-[isochinolin-4(1 H),3 , -pyrrolidin]-1,2 , l 3 ( 5 , (2H)-tetron, 
2-Propylspiro-[isochinolin-4(1H),3 , -pyrrolidin]-1,2',3,5 , (2H)-tetron ) 

2-Butylspiro-[isochinolin-4(1H) ) 3 , -pyrrolidin]-1 l 2 , ,3,5 , (2H)-tetron; oder ein pharmazeutisch annehmbares 
Salz hievon ist. 
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Verfahren zur Herstellung einer Verbindung der Formel (XI) 



o 




(XI), 



o 



worin R 1 und R 2 Wasserstoff Oder Halogen bedeuten; R 3 Alkyl mit 1 bis 6 Kohienstoffatomen, Aryl- 
(nied.alkyl) oder Dihalogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, 
und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, darstellt, welches Verfahren umfaBt: 
a) Umsetzen der Verbindung der Formel (VI) 




O 



worin R\ R 2 und R 3 wie oben definiert sind, mit einer Base in einem herko mm lichen Losungsmittel 
und anschlieBend Zusetzen eines reaktiven Carbomethoxylierungsmittels, wobei die Verbindung der 
Formel (VII) 




(VII), 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

b) Umsetzen der Verbindung der Formel (VII) mit einer anorganischen Base in einem herk5mmlt- 
chen Losungsmittel und anschlieBend Zusetzen von tert.Butylbromacetat, wobei die Verbindung der 
Formel (VIII) 
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O 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

c) Hydroiysieren der Verbindung der Formel (VIII) mit einer organischen Saure in einem herkommli- 
chen Losungsmittel, wobei die Verbindung der Formel (IX) 




(IX), 



o 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

d) Umsetzen der Verbindung der Formel (IX) mit einem Kopplungsmittel in einem herkommlichen 
Losungsmittel und anschlieBend Zusetzen von Tetrahydrofuranammonium-Losung, wobei die Ver- 
bindung der Formel (X) 



CONH 2 




o 



worin R\ R 2 und R 3 wie oben definiert sind, erhalten wird; 

e) Umsetzen der Verbindung der Formel (X) mit einer Base in einem herkommlichen L5sungsmittel. 
wobei die Verbindung der Formel (XI) erhalten wird. 

Verfahren nach Anspruch 6 zur Herstellung von Verbindungen der Formel (Xl) t worin R 1 und R 2 wie in 
Anspruch 6 definiert sind, und R 3 Alkyl mit 1 bis 6 Kohlenstoffatomen ist, bei welchem die Verbindung 
der Formel (X), worin R 1 und R 2 wie oben definiert sind, R 3 ein Alkyl darstellt, wie oben definiert, mit 
einer Base, wie Lithiumbis-(trimethylsilyl)-amid, in einem herkommlichen Losungsmittel umgesetzt wird, 
wobei die Verbindung der Formel (XI), worin R 1 und R 2 wie oben definiert sind. und R 3 ein Alkyl 
darstellt, wie oben definiert, erhalten wird. 
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8. Verfahren zur Herstellung einer Verbindung der Formel (VII) 



C0 2 Me 



R 2 




.O 



R 3 



(VII), 



O 



worin R 1 und R 2 Wasserstoff Oder Halogen bedeuten; R 3 Alkyl mit 1 bis 6 Kohlenstoffatomen, Aryl- 
(nied.alkyl) oder Dihalogen-substituiertes Aryl-(nied.alkyl), wobei Aryl 6 bis 10 Kohlenstoffatome enthalt, 
und nied.Alkyl 1 bis 6 Kohlenstoffatome enthalt, darstellt; welches Verfahren das Umsetzen der 
Verbindung der Formel (XII) 



worin R 1 und R 2 wie oben definiert sind, mit Dimethylmalonat und NaH in Anwesenheit einer 
katalytischen Menge an CuBr, wobei die Verbindung der Formel (XIII) 



worin R 1 und R 2 wie oben definiert sind, erhalten wird, und Umsetzen der Verbindung der Formel (XIII) 
mit Thionylchlorid und anschlieBend Zusetzen elnes inerten Losungsmittels, von Triethylamin und eines 
Amins der Formel R 3 NH 2 , wobei die Verbindung der Formel (VII) erhalten wird, umfaBt. 

9. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches das Vereinigen einer 
Verbindung der Formel (I) oder eines Analogons oder eines pharmazeutisch annehmbaren Salzes 
hievon, wie in Anspruch 1 definiert, mit einem pharmazeutisch annehmbaren Trager umfaBt. 

10. Verfahren zur Herstellung einer Verbindung der Formel 




R 2 




C0 2 H 



(XIII), 




(XXIV), 
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worin eines von Q 1 und Q 2 die Bedeutung -CZNH 2 Oder CN hat; das andere von Q 1 und Q 2 -COOR 5 
darstelit; n 1 bis 3 ist, und M, W t Z, R 1 , R 2 , R 3 und -COOR 5 wie in Anspruch 1 definiert sind, welches 
Verfahren umfaGt: 

a) Umsetzen einer SSure der Formel 



COOH 




(XXV) , 



worin R\ R 2 , R 3 , M, W und -COOR 5 wie oben definiert sind, mit einem Kopplungsmittel und 
Ammoniak, wobei eine entsprechende Verbindung der Formel (1), worin Q 1 die Bedeutung CONH 2 
hat, erhalten wird; Oder 
b) Umsetzen einer Verbindung der Formel (L) 




worin R\ R 2 , M, W und R 3 wie in Anspruch 1 definiert sind, mit einer Verbindung der Formel 
Br(CH 2 )nCOOR 5 , 

worin n 1 bis 3 ist, und COOR 5 eine Estergruppe darstelit, wobei eine Verbindung der Formel 
(XXIV), worin Q 1 die Bedeutung COOR 5 hat, und Q 2 CN ist, erhalten wird; 
c) Umsetzen einer Verbindung der Formel G 




(G), 



worin R\ R 2 , R 3 , M, W und -COOR 5 wie in Anspruch 1 definiert sind, mit einer Verbindung der 
Formel 

Br(CH 2 ) n CN, 

worin n wie oben definiert ist, wobei eine Verbindung der Formel (XXIV), worin Q 1 die Bedeutung CN 
hat, und Q 2 COOR 5 darstelit, erhalten wird; oder 

d) UberfUhren von Mitril der Formel (XXIV), worin Q 2 die Bedeutung CN hat, in ein Amid Oder 
Thioamid der Formel (XXIV), worin Q 2 CONH 2 oder CSNH 2 darstelit, auf bekannte Weise; Oder 

e) OberfUhren eines Nitrils der Formel (XXIV), worin Q 1 die Bedeutung CN hat, in Thioamid der 
Formel (XXIV), worin Q 1 CSNH 2 darstelit, unter Verwendung von HSP( = S)(OEt)2/HCI. 
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11. Verbindung der Formel 




3 



(XXIV), 



worin eines von Q 1 und Q 2 die Bedeutung -CZNH 2 Oder CN hat; das andere von Q 1 und Q 2 -COOR 5 
darstellt; Z, R 1 , R 2 , R 3 , M und W wie in Anspruch 1 definiert sind, -COOR 5 eine Estergruppe bedeutet, 
und n 1 bis 3 ist 

12. Verbindung nach Anspruch 11, worin Q 1 die Bedeutung -CONH 2 hat, R 1 und R 2 Wasserstoff Oder 
Halogen darstellen; n 1 ist; M und W beide Carbonyl sind, und R 3 nied.Alkyl mit 1 bis 6 Kohlenstoffato- 
men, Benzyl oder Dihalogen-substituiertes Benzyl bedeutet. 

13. Verbindung nach Anspruch 11, welche eine der folgenden ist: 
4-(2-Amino-2-oxoethyl)-2-[(3,4-dichlorphenyl)-methyl]-1 ( 2,3,4-tetrahydro-1,3-dioxo-4- 
isochinolincarbonsauremethylester; 
4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorph 
isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fiuorphenyl)-methyl]-7-chlorO,2,3,4-tetrah 

isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluorpheny^ 

isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-[(4-brom-2-fluo^ 

isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-1 ( 2 J 3 ( 4-tetrahydro-2-methyl-1,3-dioxo-4-isochinolincarbonsa^rem 

4-(2-Amino-2-oxoethyl)-7-chlor-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4- 

isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-6-chlor-1,2,3,4-tetrahydro-2-methyl-1 l 3-dioxo-4- 
isochinolincarbonsauremethylester; 

4-(2-Amino-2-oxoethyl)-2-ethyl-1 t 2,3,4-tetrahydro-1 ,3-dioxo-4-isochinolincarbonsSuremethylester; 

4-(2-Amino-2-oxoethyl)O l 2 l 3Atetrahydro-2-propyl-1,3-dioxo-4-isochinolincarbonsaureme 

4-(2-Amino-2-oxoethyl)-2-butyl-1,23,4^^ 

4-(2-Amino-2-oxoethyl)-6-brorn-1,2,3,4-tetrahydro-2-methyl-1,3-dioxo-4- 

isochinolincarbonsSuremethylester; 

4-(2-Amino-2<>xoethyl)-2-[(4-brom-2-fluor^^ 

isochinolincarbonsaurementhylester; oder 

4-(2-Amino-2-oxoethy1)-2-[(4-brom-2-fluo 

isochinolincarbonsaurementhylester. 
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Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Compost de formule (I) : 



et les analogues de celui-ci ou le cycle benzene condense est remplace* par un cycle thiophene, 
pyridine ou furanne condense, dans laquelle R 1 et R 2 sont independamment un atome d'hydrogene, un 
radical alcoyle contenant 1 a 6 atomes de carbone, un atome d'halogene, un radical alcoxy inferieur 
contenant 1 a 6 atomes de carbone, un radical trifluoromethyle, un radical alcoylthio inferieur, ou la 
partie alcoyle inferieur contient 1 a 6 atomes de carbone, un radical dialcoylamino ou la partie alcoyle 
contient 1 a 6 atomes de carbone, un radical nitro, un radical aryle ou (alcoyle inferieur)aryloxy ou la 
partie aryle contient 6 a 10 atomes de carbone et la partie alcoyle inferieur contient 1 a 6 atomes de 
carbone; R 3 est un atome d'hydrogene, un radical alcoyle inferieur contenant 1 a 6 atomes de carbone, 
un radical (alcoyle inferieur)aryle ou un radical (alcoyle inferieur)aryle substitue" par un halogene ou la 
partie aryle contient 6 a 10 atomes de carbone et I'alcoyle inferieur contient 1 a 6 atomes de carbone 
ou (alcoyle inferieur)aryle heterocyclique de formule de structure : 



dans laquelle R 4 est un radical alcoylene inferieur contenant 1 a 3 atomes de carbone; X est un radical 
alcoylene inferieur contenant 1 a 3 atomes de carbone, un atome d'oxygene, de soufre ou un radical 
-NH-; Y et Z sont independamment un atome d'oxygene ou de soufre; M et W sont independamment 
un radical carbonyle, un radical thiocarbonyle, un radical sulfonyle, un radical sulfoxo ou un radical 
alcoylene inferieur contenant 1 a 2 atomes de carbone, avec la condition que (i) M et W ne peuvent 
pas etre ensemble alcoylene inferieur et que (ii) quand M est -CIV, W est autre que sulfonyle ou un 
sel pharmaceutiquement acceptable de celui-ci. 

2. Compose suivant la revendication 1 , de formule (II) : 




(I) 




o 




(II) 
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dans laquelle R 1 et R 2 sont independamment un atome d'hydrogene, un radical alcoyle contenant 1 a 6 
atomes de carbone, un atome d'halogene, un radical alcoxy inferieur contenant 1 a 6 atomes de 
carbone, un radical trifluoromethyle, un radical acoylthio inferieur ou la partie alcoyle infeVieur contient 1 
a 6 atomes de carbone; R 3 est un atome d'hydrogene, un radical alcoyle inferieur contenant 1 a 6 
atomes de carbone; M et W sont un radical carbonyle ou thiocarbonyle; n est un nombre de 1 a 3 ou 
un sel pharmaceutiquement acceptable de celui-ci. 

Compose suivant la revendication 1 , de formule (II) : 

O 




(ID 



dans laquelle R 1 et R 2 sont independamment un atome d'hydrogene, un radical alcoyle contenant 1 a 6 
atomes de carbone, un atome d'halogene, un radical alcoxy inferieur contenant 1 a 6 atomes de 
carbone, un radical trifluoromethyle, un radical alcoylthio infeVieur ou la partie alcoyle inferieur contient 
1 a 6 atomes de carbone; R 3 est un radical (alcoyle inferieur)aryle ou (alcoyle inferieur)aryle 
dihalogeno-substitue ou la partie aryle contient 6 a 10 atomes de carbone et la partie alcoyle inferieur 
contient 1 a 6 atomes de carbone; M et W sont un radical carbonyle ou thiocarbonyle; n est un nombre 
de 1 a 3, ou un sel pharmaceutiquement acceptable de celui-ci. 

Compose suivant la revendication 1 , de formule (III) : 




(III) 



o 



dans laquelle R 1 et R 2 sont un atome d'hydrogene ou d'halogene; R 3 est un radical alcoyle inferieur 
contenant 1 a 6 atomes de carbone, un radical benzyle ou un radical benzyle dihalogeno-substitue, ou 
un sel pharmaceutiquement acceptable de celui-ci. 

Compose" suivant la revendication 1, qui est Tun des suivants : 

la 2-[(4-bromo-2-fluorophenyl)m&hyH 

la [2-[(4-bromo-2-fluorophe^yl)m&hylH^ 
(2H)-tetrone; 

la [2-[(4-bromo-2-fluoroph§nyl)me^ 
(2H)-t6trone; 

la 2-[(3,4 dichloroph^nyl)methyl]spiro[isoquinoldine-4(1 H),3'-pyrrolidine]-1 ) 2',3-5 , (2H)-tetrone; 
la [2-[(4-bromo-2-fluorophe^yi)m&^^ 
t&rone; 

la [2-[(4-bromo-2-fluoroph6nyl)m^ 
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tetrone; 

la [2-[(4-bromo-2-fluoroph(§ny0^ 
tetrone; 

la [2-[(4-bromo-2-fluorophenyl)m6thyl]-8-fluoro]spiro[isoquinol6ine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)- 
tetrone; 

la [6-bromo-2-[(4-bromo-2-fluorophenyl)me%^ 
1,2 , ,3,5 , (2H)-t§trone; 

la [2-[(4-bromo-2-fluorophenyl)methyl]-7-methoxy]spiro[isoquinoleine-4(1H),^ 
(2H)-t6trone; 

la (R)-( + )-2-[{4-bromo-2-fluorophenyl)methyl]-spiro[isoquino!eine-4(1 H),3*-pyrrolidine]-1 ,2\3,5'(2H)- 
tStrone; 

la (S)-(-)-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoqutnoleine-4(1H),3 , -p^ 
trone; 

la (R)-( + H2-[(4-bromo-2-fluoroph§nyl)methyl]-6-fluoro]spiro[isoquinolein H),3'-pyrrolidine]- 
1,2',3,5'(2H)-tetrone; 

la (S)-(-)-[2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquinoleine 
1 ( 2\3,5'(2H)-tetrone; 

la 2-m6thylspiro[isoquinol6ine-4(1 H),3'-pyrrolidine]-1 ,2\3,5 , (2H)-t£trone; 

la 6-chloro-2-methylspiro[isoquinol6ine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-tetrone; 

la 6-bromo-2-m6thylspiro[isoquinol§ine-4(1 H),3'-pyrrolidine}-1 f 2',3,5 , (2H)-t6trone; 

la 7-chloro-2-methylspiro[isoquinoleine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-tetrone; 

la 2-6thylspiro[isoquinol6ine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-t(§trone; 

la 2-propylspiro[isoquinoleine-4(1 H),3'-pyrrolidine]-1 ,2 , ,3 t 5'(2H)-tetrone; 

la 2-butylspiro[isoquinoi<§ine-4(1 H),3'-pyrrolidine]-1 ,2 , ,3 1 5 , (2H)-t6trone, 

ou un sel pharmaceutiquement acceptable de celui-ci/ 

Compose suivant Tune quelconque des revendications 1 a 5, sous la forme d'un sel pharmaceutique- 
ment acceptable d'ammonium, d'un metal alcalin ou alcalino-terreux. 

Procede de preparation d'un compose de formule (I) suivant la revendication 1 , qui comprend une des 
Stapes suivantes : 

a) la cyclisation d'un amide de formule (A) : 




dans laquelle R\ R 2 , R 3 , n.MetW sont tels que definis ci-dessus et COOR 5 est un radical ester, en 
utilisant une base adequate pour donner un compost de formule (I) dans laquelle Y et Z sont, tous 
deux, un atome d'oxygene et X est un radical -(CH 2 ) n - dans lequel n est un nombre de 1 a 3; 
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b) la reaction d'un compose de formule (B) : 




dans laquelle R 1 , R 2 , R 3 , M et W sont tels que definis ci-dessus et X est -0-, -S- ou -NH- et Z est 
-O- ou -S-, avec CYCb 0C1 Y est -O- ou -S- pour donner un compose de formule (I) dans laquelle X 
est -0-, -S- ou -NH- et Y et Z independamment represented -O- ou -S-; ou 
c) la reaction d'un compose de formule (C) : 




dans laquelle R\ R 2 , R 3 , M, W, n, Z et COOR 5 sont tels que definis ci-dessus en utilisant une base 
adequate pour donner un compost de la formule (I) ou Y est un -0-, Z est -0-, ou -S- et n est un 
nombre de 1 a 3; ou 

d) la reaction d'un compose de formule (D) : 




dans laquelle R\ R 2 f R 3 , M, W t n et COOR 5 sont tels que definis ci-dessus avec une base forte pour 
donner un compose* de formule (I) dans laquelle X est -(CH 2 ) n -, ou n est un nombre de 1 a 3 et Y 
est -S- et Z est -0-; ou 
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e) la reaction d'un compose de formula (F) : 




dans laqueile R\ R 2 , R 3 , M et W sont tels que d6finis ci-dessus avec un carbonate d'ammonium et 
un cyanure de m£tal alcalin pour donner un compost de formule (I) dans laqueile X est -NH- et Y et 
Z sont tous deux oxyg≠ ou 

f) la reaction d'un compose de formule (F) successivement avec le cyanure d'hydrogene, le chlorure 
de thionyle et la thiourSe pour donner un compose de formule (I) dans laqueile X est -S- et Y et Z 
sont tous deux oxyg≠ ou 

g) la reaction d'un compose de formule (F) avec le cyanure de trimethylsilyle, puis le HCI/alcanol et 
le phosgene ou le thiophosg&ne pour donner un compost de formule (I) dans laqueile X est -O- ou 
-S- et Y et Z sont tous deux oxygdne. 

Procede de preparation d'un compose de formule (XI) : 



O 




(XI) 



dans laqueile R 1 et R 2 sont des atomes d'hydrogene ou d'halog≠ R 3 est un radical alcoyle contenant 
1 a 6 atomes de carbone, un radical (alcoyle inf£rieur)aryle ou un radical (alcoyle inferieur)aryle 
dihalog6no-substitu6 oCi le radical aryle contient 6 a 10 atomes de carbone et le radical alcoyle 
inferieur contient 1 a 6 atomes de carbone, qui comprend : 
a) la reaction d'un compost de formule (VI) : 




(VI) 



dans laqueile R\ R 2 et R 3 sont tels que d^finis ci-dessus, avec une base dans un solvant classique 
et I'addition subsequente d'un agent rSactif carbom^thoxylant pour produire le compost de formule 
(VII) : 
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(VII) 



o 



dans laquelle R\ R 2 et R 3 sont tels que definis ci-dessus; 

b) la reaction dudit compose* de formule (VII) avec une base inorganique dans un solvant classique 
et I'addition subs^quente de bromacetate de t-butyle pour produire le compose de formule (VIII) : 




(VIII) 



dans laquelle R\ R 2 et R 3 sont tels que definis ci-dessus; 

c) Thydrolyse dudit compost de formule (VIII) avec un acide organique dans un solvant classique 
pour produire le compose de formule (IX) : 




(IX) 



dans laquelle R\ R 2 et R 3 sont tels que definis ci-dessus; 

d) la reaction dudit compose* de formule (IX) avec un agent de couplage dans un solvant classique 
et I'addition subsequente d f une solution d'ammonium dans du t&rahydrofuranne pour produire le 
compose* de formule (X) ; 
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w 



CONH 2 




(X) 



dans laquelle R\ R 2 et R 3 sont tels que definis ci-dessus; 
T5 e) la reaction dudit compose de formule (X) avec une base 

dans un solvant classique pour produire le compost de formule (XI). 

9. Proc£d6 suivant la revendication 8, pour la production de composes de formule (XI), dans laquelle R 1 
et R 2 sont tels que definis dans la revendication 8 et R 3 est un radical alcoyle contenant 1 a 6 atomes 
20 de carbone, dans laquelle le compost de formule (X), ou R 1 et R 2 sont tels que definis ci-dessus, R 3 
est un radical alcoyle tel que defini ci-dessus, est mis a reagir avec une base telle que le bis- 
(trimethylsilyl)amidure de lithium, dans un solvant classique pour produire le compost de formule (XI), 
ou R 1 et R 2 sont tels que definis ci-dessus, et R 3 est un radical alcoyle tel que defini ci-dessus. 

25 10. Procede de preparation d'un compose de formule (VII) : 



30 



35 



C0 2 Mc 




(VII) 



40 



dans laquelle R 1 et R 2 sont des atomes d'hydrogene ou d'halogfcne; R 3 est un radical alcoyle contenant 
1 a 6 atomes de carbone, un radical (alcoyle inf6rieur)aryle ou (alcoyle inferieur)aryle dihalog^no- 
substituS ou le radical aryle contient 6 a 10 atomes de carbone et le radical alcoyle inferieur contient 1 
a 6 atomes de carbone qui comprend la reaction d'un compose de formule (XII) : 



45 



50 




(XII) 



dans laquelle R 1 et R 2 sont tels que definis ci-dessus avec le malonate de dim&hyle et du NaH en 
presence d'une quantity catalytique de CuBr pour produire le compose* de formule (XIII) : 



55 
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(XIII) 



70 dans laquelle R 1 et R 2 sont tels que definis ci-dessus et la reaction dudit compose de formule (XIII) 
avec le chlorure de thionyle et Taddition subs^quente d'un solvant inerte, de tri^thylamine et d'une 
amine de formule R 3 NH2 pour produire le compose de formule (VII). 

11. Composition pharmaceutique comprenant un compose de formule (I) ou un sel pharmaceutiquement 
75 acceptable de celui-ci tel que d6fini dans Tune quelconque des revendications 1 a 5 et un excipient 
pharmaceutiquement acceptable. 



12. Compose* suivant la revendication 1, pour (Utilisation dans la fabrication d'un medicament pour la 
prevention ou le traitement de la neuropathie, de la nephropathie, de la retinopathie ou des cataractes 

20 chez des mammiferes diab^tiques. 

13. Compose" de formule (XXIV) : 



25 



30 




(XXIV) 



dans laquelle un des Q 1 et Q 2 est -CZNH 2 ou -CN; I'autre des Q 1 et Q 2 est -COOR 5 ; Z, R\ R 2 , R 3 , M et 
w sont tels que definis dans la revendication 1 , -COOR 5 est un radical ester et n est un nombre de 1 a 
3. 

40 14. Compose" suivant la revendication 13, ou Q 1 est -CONhfe, R 1 et R 2 sont des atomes d'hydrogene ou 
d'halogene; n est 1 ; M et W sont tous deux des radicaux carbonyle et R 3 est un radical alcoyle infeVieur 
contenant 1 a 6 atomes de carbone, un radical benzyle ou un radical benzyle dihalog£no-substitue\ 

15. Compose suivant la revendication 13, parmi lesquels : 
45 Tester m&hylique de I'acide 4-(2-amino-2-oxoethyl)-2-[(3,4-dichlorophenyl)methyl]-1,2,3,4-tetrahy- 

dro-1,3-dioxo-4-isoquinoleinecarboxylique; 

Tester m^thylique de Tacide 4-(2-amino-2-oxo^thyl)-2-[(4-bromo-2-fluoroph^nyl)m6thyl]-1 ,2,3,4-t4- 
trahydro-1,3-dioxo-4-isoquinoleinecarboxylique; 

Tester m&hylique de Tacide 4-(2-amino-2-oxo6thyl)-2-[(4-bromo-2-fluoroph^nyl)m^thyl)-7-chloro- 
50 1 ,2,3,4-t§trahydro-1 ,3-dioxo-4-isoquinole'inecarboxylique; 

Tester mSthylique de Tacide 4-(2-amino-2-oxo6thyl)-2-[(4-bromo-2-fluoroph6nyl)m6thyl]-6-chloro- 
1 ,2,3,4-tetrahydro-1 ) 3-dioxo-4-isoquinol6inecarboxylique; 

Tester mSthylique de Tacide 4-(2-amino-2-oxo6thyl)-2-[(4-bromo-2-fluorophdnyl)m6thylh6-fluorO" 
1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinoleMnecarboxy!ique; 
55 Tester m£thylique de Tacide 4-(2-amino-2-oxo4thyl)-1 ,2,3,4-t£trahydro-2-m6thyl-1 ,3-dioxo-4-isoqui- 

noleinecarboxylique; 

Tester m&hylique de Tacide 4-(2-amino-2-oxodthyl)-7-chloro-1 i 2 l 3,4-t^trahydro-2-methyl-1,3-dioxo- 
4-isoquinol£inecarboxylique; 
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Tester methylique de I'acide 4-(2-amino-2-oxoethyl)-6-chloro-1 ,2,3,4-tetrahydro-2-methyl-1,3-dioxo- 
4-isoquinol£inecarboxylique; 

Tester methylique de I'acide 4-{2-amino-2-oxoethyl)-2-ethylO,2,3,4-tetrahydro-1,3-dioxo-4-isoquino- 
leinecarboxylique; 

Tester methylique de I'acide 4-(2-amino-2-oxoethyl)-1,2,3,4-tetrahydro-2-propyl-l,3-dioxo-4-isoqui- 
noleinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-2-butyl-1,2,3 t 4-tetrahydro-1,3-dioxo-4-isoquino- 
leinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxo£thyl)-6-bromo-1 ,2 t 3,4-t^trahydro-2-m6thyl-1 ,3-dioxo- 
4-isoquinol^inecarboxylique; 

Tester menthylique de Tacide 4-(2-amino-2-oxo6thyl)-2-[(4-bromo-2-fluoroph^nyl)me'thyl]-1,2 ( 3,4-t6- 
trahydro-1 ,3-dioxo-4-isoquinoleinecarboxylique, ou 

Tester menthylique de Tacide 4-(2-amino-2-oxo6thyl)-2-[(4-bromo-2-fluoroph4nyl)m4thyl]-6-fluoro- 
1 ,2,3,4-tetrahydro-l ,3-dioxo-4-isoquinoldinecarboxylique; 

16. Procede de preparation d'un compost de formule (XXIV) : 




(XXIV) 



dans laquelle un des Q 1 et Q 2 est -CZNH 2 ou -CN et Tautre des Q 1 et Q 2 est -COOR 5 ; n est un nombre 
de 1 a 3 et M, W, Z, R 1 , R 2 , R 3 et -COOR 5 sont tels que dgfinis dans la revendication 1, qui comprend 

a) la reaction d'un acide de formule (XXV) : 



COOH 




(XXV) 



dans laquelle R\ R 2 , R 3 , M f W et -COOR 5 sont tels que definis ci-dessus avec un agent de 
couplage et Tammoniac pour donner un compose* correspondant de formule (I) dans laquelle Q 1 est 
-CONH 2( ou 

b) la reaction d'un compose* de formule (L) ; 




124 



EP 0 365 324 B1 



dans laquelle R\ R 2 , M, W et R 3 sont tels que definis dans la revendication 1 avec un compose de 
formule : 

Br(CH 2 ) n COOR 5 

dans laquelle n est un nombre de 1 a 3 et COOR 5 est un radical ester pour donner un compose de 
formule (XXIV) ou Q 1 est -COOR 5 et Q 2 est -CN; 
c) la reaction d'un compose de formule (G) : 



75 




20 dans laquelle R\ R 2 , R 3 , M, W et -COOR 5 sont tels que deVinis dans la revendication 1 avec un 

compose de formule : 

Br(CH 2 ) n CN 

25 oCi n est tel que deVini ci-dessus pour donner un compose de formule (XXIV) ou Q 1 est -CN et Q 2 est 

-COOR 5 -, ou 

d) la conversion du nitrile de formule (XXIV) oO Q 2 est -CN en un amide ou un thioamide de formule 
(XXIV) ou Q 2 est -CONH 2 ou -CSNH 2 de maniere connue, ou 

e) la conversion d'un nitrile de formule (XXIV) ou Q 1 est -CN en un thioamide de formule (XXIV) ou 
30 Q 1 est -CSNH 2 en utilisant HSP( = SHOEt^/HCI. 

Revendications pour I'Etat contractant suivant : ES 

1. ProcSde* de preparation d'un compose de formule (I) : 

35 



40 



45 




et les analogues de celui-ci ou le cycle benzene condense* est remplace par un cycle thiophene, 
pyridine ou furanne condense, dans laquelle R 1 et R 2 sont ind^pendamment un atome d'hydrogene, un 

so radical alcoyle contenant 1 a 6 atomes de carbone, un atome d'halogene, un radical alcoxy infeVieur 
contenant 1 a 6 atomes de carbone, un radical trifluoromeVhyle, un radical alcoylthio infeVieur oCi la 
partie alcoyle inf^rieur contient 1 a 6 atomes de carbone, un radical dialcoylamino ou la partie alcoyle 
contient 1 a 6 atomes de carbone, un radical nitro, un radical aryle ou (alcoyle infeVieur)aryloxy ou la 
partie aryle contient 6 a 10 atomes de carbone et la partie alcoyle infeVieur contient 1 a 6 atomes de 

55 carbone; R 3 est un atome d'hydrogene, un radical alcoyle infeVieur contenant 1 a 6 atomes de carbone, 
un radical (alcoyle infeVieur)aryle ou un radical (alcoyle infeVieur)aryle substitue* par un halogene ou la 
partie aryle contient 6 a 10 atomes de carbone et I'alcoyle infeVieur contient 1 a 6 atomes de carbone 
ou (alcoyle infeVieur)aryle heVeVocy clique de formule de structure : 
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dans laquelie R 4 est un radical alcoylene inferieur contenant 1 a 3 atomes de carbone; X est un radical 
alcoylene inferieur contenant 1 a 3 atomes de carbone, un atome d'oxygene, de soufre ou un radical 
-NH-; Y et Z sont ind£pendamment un atome d'oxygene ou de soufre; M et W sont ind^pendamment 
un radical carbonyle, un radical thiocarbonyle, un radical sulfonyle, un radical sulfoxo ou un radical 
alcoylene infeVieur contenant 1 5 2 atomes de carbone, avec la condition (i) que M et W ne peuvent 
pas etre ensemble alcoylene inferieur et (ii) que quand M est -CH 2 -, W est autre que sulfonyle ou un 
sel pharmaceutiquement acceptable de celui-ci; qui comprend une des etapes suivantes : 
a) la cyclisation d'un amide de formule (A) : 



^CONH 2 




dans laquelie R\ R 2 , R 3 , n, M et W sont tels que d^finis ci-dessus et -COOR 5 est un radical ester, 
en utilisant une base adequate pour donner un compose* de formule (I) dans laquelie Y et Z sont 
tous deux un atome d'oxygene et X est un radical -{CH2) n - dans lequel n est un nombre de 1 a 3; 
b) la reaction d'un compose* de formule (B) : 




dans laquelie R\ R 2 , R 3 , M et W sont tels que definis ci-dessus et X est -0-, -S- ou -NH- et Z est 
-0- ou -S-, avec CYCfe ou Y est -O- ou -S- pour donner un compose de formule (I) dans laquelie X 
est -0-, -S- ou -NH- et Y et Z independamment represented -O- ou -S-; 
ou c) la reaction d'un compose de formule (C) : 




126 



EP 0 365 324 B1 



dans laquelle R\ R 2 , R 3 , M, W, n, Z et -COOR 5 sont tels que definis ci-dessus en utilisant une base 
adequate pour donner un compose* de formule (I) ou Y est -0-, Z est -0- ou -S- et n est un nombre 
de 1 a 3; 

ou d) la reaction d'un compose* de formule (D) : 




dans laquelle R\ R 2 , R 3 , M, W, n et -COOR 5 sont tels que definis ci-dessus avec une base forte 
pour donner un compose* de formule (I) dans laquelle X est un radical -(CH2) n - ou n est un nombre 
de 1 a 3 et Y est -S- et Z est -0-; 
ou e) la reaction d'un compose* de formule (F) : 




dans laquelle R\ R 2 , ft 3 , M et W sont tels que definis ci-dessus avec un carbonate d'ammonium et 
un cyanure de metal alcalin pour donner un compose de formule (I) dans laquelle X est un radical 
-NH- et Y et Z sont tous deux oxygene; 

ou f) la reaction d'un compose* de formule (F) successivement avec le cyanure d'hydrogene, le 
chlorure de thionyle et la thiourea pour donner un compose* de formule (I) dans laquelle X est -S- et 
Y et Z sont tous deux oxygene; 

ou g) la reaction d'un compose* de formule (F) avec le cyanure de trim&hylsilyle, puis le HCI/alcanol 
et le phosgene ou le thiophosgene pour donner un compose* de formule (I) dans laquelle X est -O- 
ou -S- et Y et Z sont tous deux oxygene. 

Procede suivant la revendication 1 dans lequel le compose prepare a la formule (II) : 

O 




(II) 



dans laquelle R 1 et R 2 sont ind^pendamment un atome d'hydrogene, un radical alcoyle contenant 1 a 6 
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atomes de carbone, un atome d'halogene, un radical alcoxy inferieur contenant 1 a 6 atomes de 
carbone, un radical trifluorom^thyle, un radical alcoylthio inferieur ou la partie alcoyle inferieur contient 
1 a 6 atomes de carbone; R 3 est un atome d'hydrogene, un radical alcoyle inferieur contenant 1 a 6 
atomes de carbone; MetW sont un radical carbonyle ou thiocarbonyle; n est un nombre de 1 a 3 ou 
un sel pharmaceutiquement acceptable de celui-ci. 

3. Procede* suivant la revendication 1, dans lequel le compose prepare a la formule (II) : 




dans laquelle R 1 et R 2 sont independamment un atome d'hydrogene, un radical alcoyle contenant 1 a 6 
atomes de carbone, un atome d'halogene, un radical alcoxy inferieur contenant 1 a 6 atomes de 
carbone, un radical trifluoromethyle, un radical alcoylthio inferieur ou la partie alcoyle inferieur contient 
1 a 6 atomes de carbone; R 3 est un radical (alcoyle infe7ieur)aryle ou (alcoyle infe>ieur)aryle 
dihalogeno-substitue oGi la partie aryle contient 6 a 10 atomes de carbone et la partie alcoyle inferieur 
contient 1 a 6 atomes de carbone; M et W sont un radical carbonyle ou thiocarbonyle; n est un nombre 
de 1 a 3, ou un sel pharmaceutiquement acceptable de celui-ci. 

4. Procede" suivant la revendication 1, dans lequel le compose" prepare a la formule (III) : 




(III) 



O 



dans laquelle R 1 et R 2 sont un atome d'hydrogene ou d'halogene; R 3 est un radical alcoyle inferieur 
contenant 1 a 6 atomes de carbone, un radical benzyle ou un radical benzyle dihalogeno-substitue, ou 
un sel pharmaceutiquement acceptable de celui-ci. 

5. Procede suivant la revendication 1, dans lequel le compose* de formule (I) prepare* est : 

la 2-[(4-bromo-2-fluorophe^yl)m&^ 

la [2-[(4-bromo-2-fluorophenyl)m&hy 
(2H)-fetrone; 

la [2-[(4-bromo-2-fluorophenyl)m^ 
(2H)-t6trone; 

la 2-[(3,4-dichloroph6nyl)methyl]spiro[isoquinol^ine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-t&rone; 
la [2-[(4-bromo-2-fluorophenyl)m^ 
t&rone; 

la [2-[(4-bromo-24luoroph4nyl)methyl]-6-fluoro]spiro[isoquinoleine-4(1H) 
t&rone; 
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la [2-[(4-bromo-2-fluorophenyl)m6thyl]-74luoro]spiro[isoquinoleine-4(1H),3'-pyrrolidin 
tetrone; 

la [2-[(4-bromo-2-fluoroph6nyl)meto 
tetrone; 

la [6-bromo-2[(4-bromo-2-fluorophen^^ 
1,2',3,5 , (2H)-tetrone; 

la [2-[(4-bromo-2-fIuorophenyl)methyl]-7-methoxy]spiro[isoquinoleine-4(1H 
(2H)-tetrone; 

la (R)-( + )-2-[(4-bromo-2-fluoroph^nyl)m^thyl]spiro[isoquinol6ine-4(1 H),3'-pyrrolidine]-1 ,2 , ,3,5'(2H)- 
tetrone; 

la (SH-)-2-[(4-bromo-2-fluoroph6nyl)methyl]spiro[isoquinolein 
trone; 

la (R)-( + H2-[(4-bromo-2-fluoroph4nyl)m6thylh6-fluoro]spiro[isoquinoldine-4(1 H),3'-pyrrolidine]- 
1,2\3,5'(2H)-tetrone; 

la (S)-(-)-[2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquin 
1,2\3.5'(2H)-tetrone; 

la 2-methylspiro[isoquinoleine-4(1 H),3'-pyrrolidine]-1 ,2' ( 3,5 , (2H)-tetrone; 

la 6-chloro-2-m&hylspiro[isoquinol6ine-4(1 H),3'-pyrrolidine]-1 ,2 , ,3,5'(2H)-tetrone; 

la 6-bromo-2-methylspiro[isoquinoleine-4(1 HJ.S'-pyrrolidinel-l ,2 , ,3 ( 5 , (2H)-tetrone; 

la 7-chloro-2-m6thylspiro[isoquinoleMne-4(1^ 

la 2-ethylspiro[isoquinoleine-4(1 H),3'-pyrrolidine]-1 ,2 , ,3 1 5 , (2H)-tetrone; 

la 2-propylspiro[isoquinol6ine-4(1 H^'-pyrrolidineH ,2' l 3,5 , (2H)-tdtrone; 

la 2-butylspiro[isoquinoleine-4(1 H), ^-pyrrolidine]- 1 ,2\3,5'<2H)-tetrone; 

ou un sel pharmaceutiquement acceptable de celui-ci. 

Procede de preparation d'un compose de formule (XI) : 



O 




(XI) 



o 



dans laquelle R 1 et R 2 sont des atomes d'hydrogene ou d'halogene; R 3 est un radical alcoyle contenant 
1 a 6 atomes de carbone, un radical (alcoyle infe>ieur)aryle ou un radical (alcoyle inferieur)aryle 
dihalog^no-substitue ou le radical aryle contient 6 a 10 atomes de carbone et le radical alcoyle 
inferieur contient 1 a 6 atomes de carbone, qui comprend : 
a) la reaction d f un compose de formule (VI) : 




(VI) 



dans laquelle R\ R 2 et R 3 sont tels que d§finis ci-dessus, avec une base dans un solvant classique 
et ('addition subsdquente d'un agent rSactif carbom&hoxylant pour produire le compose* de formule 
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(VII) : 



C0 2 Me 




(VII) 



dans laquelle R\ R 2 et R 3 sont tels que dgfinis ci-dessus; 

b) la reaction dudit compose de formule (VII) avec une base inorganique dans un solvant classique 
et I'addition subsequente de bromacetate de l-butyle pour produire le compose de formule (VIII) : 




(VIII) 



dans laquelle R\ R 2 et R 3 sont tels que definis ci-dessus; 

c) Thydrolyse dudit compose" de formule (VIII) avec un acide organique dans un solvant classique 
pour produire le compose de formule (IX) : 




(IX) 



o 



dans laquelle R\ R 2 et R 3 sont tels que definis ci-dessus; 

d) la reaction dudit compose" de formule (IX) avec un agent de couplage et I'addition subsequente 
d'une solution d'ammonium dans du t&rahydrofuranne pour produire le compose de formule (X) : 
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CONH 2 




dans laquelle R\ R 2 et R 3 sont tels que d^finis ci-dessus; 

e) la reaction dudit compost de formule (X) avec une base dans un solvant classique pour produire 
le compose de formule (XI). 

Proc6d4 suivant la revendication 6, pour la production de composes de formule (XI) dans laquelle R 1 et 
R 2 sont tels que d^finis dans la revendication 6 et R 3 est un radical alcoyle contenant 1 h 6 atomes de 
carbone, dans laquelle le compose de formule (X), ou R 1 et R 2 sont tels que definis ci-dessus, R 3 est 
un radical alcoyle tel que d^fini ci-dessus, est mis h r^agir avec une base telle que le bis- 
(trimethylsilyl)amidure de lithium, dans un solvant classique pour produire le compose de formule (XI), 
ou R 1 et R 2 sont tels que definis ci-dessus, R 3 est un radical alcoyle tel que d£fini ci-dessus. 

ProcSde de preparation d'un compost de formule (VII) : 




(VII) 



dans laquelle R 1 et R 2 sont des atomes d'hydrogene ou d'halogene; R 3 est un radical alcoyle contenant 
1 a 6 atomes de carbone, un radical (alcoyle inf6rieur)aryle ou (alcoyle inferieur)aryle dihalogeno- 
substitu§ ou le radical aryle contient 6 & 10 atomes de carbone et le radical alcoyle inf£rieur contient 1 
& 6 atomes de carbone qui comprend la reaction du compose de formule (XII) : 




(XII) 



dans laquelle R 1 et R 2 sont tels que definis ci-dessus avec le malonate de dimethyle et du NaH en 
presence d'une quantity catalytique de CuBr pour produire le compost de formule (XIII) : 
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(XIII) 



dans laquelle R 1 et R 2 sont tels que definis ci-dessus et la reaction dudit compose de formule (XIII) 
avec le chlorure de thionyle et I'addition subsequente d'un solvant inerte, de triethylamine et d'une 
amine de formule R 3 NH 2 pour produire le compose de formule (VII). 

9. Procede* de preparation d'une composition pharmaceutique qui comprend la mise en association d'un 
compose de formule (I) ou d'un analogue ou d'un sel pharmaceutiquement acceptable de celui-ci tel 
que defini dans la revendication 1 avec un excipient pharmaceutiquement acceptable. 

10. Procede* de preparation d'un compose* de formule (XXIV) : 




(XXIV) 



dans laquelle un des Q 1 et Q 2 est -CZNH2 ou -CN et I'autre des Q 1 et Q 2 est -COOR 5 ; n est un nombre 
de 1 a 3 et M, W, Z, R\ R 2 , R 3 et -COOR 5 sont tels que definis dans la revendication 1, qui comprend 

a) la reaction d'un acide de formule (XXV) : 



COOH 




(XXV) 



dans laquelle R\ R 2 , R 3 , M, W et -COOR 5 sont tels que definis ci-dessus avec un agent de 
couplage et de ('ammoniac pour donner un compose* correspondant de formule (I) dans laquelle Q 1 
est -CONH2; ou 
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b) la reaction cTun compose de formute (L) : 



5 




dans laquelle R\ R 2 , M, W et R 3 sont tels que definis dans la revendication 1 avec un compose* de 
formule : 

75 Br(CH 2 )nCOOR 5 

dans laquelle n est un nombre de 1 a 3 et -COOR 5 est un radical ester pour donner un compose de 
formule (XXIV), ou Q 1 est -COOR 5 et Q 2 est -CN; 
c) la reaction d'un compose de formule (G) : 

20 



25 




30 dans laquelle R\ R 2 , R 3 , M, W et -COOR 5 sont tels que definis dans la revendication 1 avec un 

compose* de formule : 

Br(CH 2 ) n CN 

35 oil n est tel que defini ci-dessus pour donner un compose de formule (XXIV), ou Q 1 est -CN et Q 2 

est -COOR 5 ; ou 

d) la conversion d'un nitrile de formule (XXIV), ou Q 2 est -CN en un amide ou un thioamide de 
formule (XXIV), ou Q 2 est -CONH 2 ou -CSNH 2 de maniere connue; ou 

e) la conversion d'un nitrile de formule (XXIV) ou Q 1 est -CN en un thioamide de formule (XXIV), ou 
40 Q 1 est -CSNH 2 en utilisant HSP( = S^OEt^/HCI. 

11. Proc^de* suivant la revendication 10, dans lequel le produit est : 

Tester m^thylique de Tacide 4-(2-amino-2-oxo4thyl)-2-[(3,4-dichlorophenyl)m4thyl]-1 ,2,3,4-t£trahy- 
dro-1 t 3-dioxo-4-isoquinoleinecarboxylique; 
45 Tester m&hylique de I'acide 4-(2-amino-2-oxc^thyl)-2-[(4-bromo-2-fluorophenyl)methyl]-1 ) 2,3 ) 4-te 

trabydro-1,3-dioxo-4-isoquinoleinecarboxylique; 

Tester mdthylique de Tacide 4-(2-amino-2-oxo^thyl)-2-[(4-bromo-2-fluoroph§nyl)m^thyl]-7-chloro- 
1 ,2,3,4-t6trahydro-1 ,3-dioxo-4-isoquinoleinecarboxylique; 

Tester m&hylique de Tacide 4-(2-amino-2-oxo6thyl)-2-[(4-bromo-2-fluoroph^nyl)m^thyl}-6-chioro- 
50 1 ,2,3,4-t6trahydro-1 ,3-dioxo-4-isoquinol6inecarboxylique; 

Tester m&hylique de Tacide 4-(2-amino-2-oxo^thyl)-2-[(4-bromo-2-fluoroph^nyl)m6thyl]-6-fluoro- 
1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinoleinecarboxylique; 

Tester m6thylique de Tacide 4-(2-amino-2-oxo6thyl)-1 ,2,3,4-t6trahydro-2-m6thyl-1 ,3-dioxo-4-isoqui- 
noleinecarboxylique; 

55 Tester m&hylique de Tacide 4-(2-amino-2-oxoethyl)-7-chloro-1 ) 2,3,4-t^trahydro-2-methyl-1 l 3-^ 

4-isoquinoleinecarboxylique; 

Tester m&hyltque de 1'acide 4-(2-amino-2-oxc^thyl)-6-chto^ 
4-isoquinol6inecarboxylique; 
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Tester methylique de I'acide 4-(2-amino-2-oxoethyl)-2-ethylO,2,3 ) 4-tetrahydro-1,3-dioxo-4-isoquino- 
leinecarboxylique; 

Tester methylique de I'acide 4-(2-amino-2-oxoethyl)-1,2,3,4-tetrahydro-2-propyl-1,3-dioxo-4-isoqui- 
nol&necarboxylique; 

5 Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-2-butyl-1,2,3 ( 4-tetrahydro-l,3-dioxo-4-isoquino- 

leinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-6-bromo-1 I 2 I 3,4-tetrahydro-2-methyl-1,3-dioxo- 
4-isoquinoleinecarboxylique; 

Tester menthylique de Tacide 4-(2-amino-2-oxo§thyl)-2-[(4-bromo-2-fluoroph6nyl)m6thyl]-1 1 2,3,4-te- 
w trahydro-1 ,3-dioxo-4-isoquinol§inecarboxylique; 

Tester menthylique de Tacide 4-(2-amino-2-oxo§thyl)-2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro- 
1 ,2,3,4-tetrahydro-l ,3-dioxo-4-isoquinoleinecarboxylique. 

Revendications pour TEtat contractant suivant : GR 

75 

1. Procede de preparation d'un compose de formule (I) : 



20 



25 




30 et les analogues de celui-ci ou le cycle benzene condense est remplace par un cycle thiophene, 
pyridine ou furanne condense\ dans laquelle R 1 et R 2 sont indSpendamment un atome d'hydrogene, un 
radical alcoyle contenant 1 a 6 atomes de carbone, un atome d'halogene, un radical alcoxy inferieur 
contenant 1 a 6 atomes de carbone, un radical trifluorom^thyle, un radical alcoylthio infeYieur ou la 
partie alcoyle inferieur contient 1 a 6 atomes de carbone, un radical dialcoylamino ou la partie alcoyle 

35 contient 1 a 6 atomes de carbone, un radical nitro, un radical aryle ou (alcoyle inferieur)aryloxy ou la 
partie aryle contient 6 a 10 atomes de carbone et la partie alcoyle inferieur contient 1 a 6 atomes de 
carbone; R 3 est un atome d'hydrogene, un radical alcoyle inferieur contenant 1 a 6 atomes de carbone, 
un radical (alcoyle infe>ieur)aryle ou un radical (alcoyle infe7ieur)aryle substitue" par un halogene ou la 
partie aryle contient 6 a 1 0 atomes de carbone et Talcoyle inferieur contient 1 a 6 atomes de carbone 

40 ou (alcoyle infe>ieur)aryle he*te>ocyclique de formule de structure : 



45 




dans laquelle R 4 est un radical alcoylene infeVieur contenant 1 a 3 atomes de carbone; X est un radical 
so alcoylene inferieur contenant 1 a 3 atomes de carbone, un atome d'oxygene, de soufre ou un radical 
-NH-; Y et Z sont ind£pendamment un atome d'oxygene ou de soufre; M et W sont ind^pendamment 
un radical carbonyle, un radical thiocarbonyle, un radical sulfonyie, un radical sulfoxo ou un radical 
alcoylene infeVieur contenant 1 a 2 atomes de carbone, avec la condition (i) que M et W ne peuvent 
pas etre ensemble alcoylene inferieur et (ii) que quand M est -CKfe-, W est autre que sulfonyie ou un 
55 sel pharmaceutiquement acceptable de celui-ci; qui comprend une des etapes suivantes : 
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a) la cyclisation d'un amide de formule (A) : 




dans laquelle R\ R 2 , R 3 , n, M et W sont tels que definis ci-dessus et -COOR 5 est un radical ester, 
en utilisant une base adequate pour donner un compost de formule (I) dans laquelle Y et Z sont 
tous deux un atome d'oxygene et X est un radical -(CH 2 ) n - dans lequel n est un nombre de 1 a 3; 
b) la reaction d'un compose* de formule (B) : 




dans laquelle R 1 , R 2 f R 3 , M et W sont tels que definis ci-dessus et X est -0-, -S- ou -NH- et Z est 
-0- ou -S-, avec CYCb, ou Y est -0- ou -S- pour donner un compose de formule (I) dans laquelle X 
est -0-, -S- ou -NH- et Y et Z ind^pendamment repre*sentent -0- ou -S-; ou 
c) la reaction d'un compose* de formule (C) : 



^-COOR 




dans laquelle R\ R 2 , R 3 , M, W, n, Z et -COOR s sont tels que definis ci-dessus en utilisant une base 
adequate pour donner un compose* de formule (I), ou Y est -0- ( Z est -O- ou -S- et n est un nombre 
de 1 a 3; ou 
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d) la reaction d'un compose de formule (D) : 




dans laquelle R\ R 2 , R 3 , M, W ( n et -COOR 5 sont tels que definis ci-dessus avec une base forte 
pour donner un compose de formule (I) dans laquelle X est un radical -(CH 2 ) n - ou n est un nombre 
de 1 a 3 et Y est -S- et Z est -0-; ou 
e) la reaction d'un compose de formule (F) : 




dans laquelle R\ R 2 , R 3 , M et W sont tels que definis ci-dessus avec du carbonate d'ammonium et 
un cyanure de metal alcalin pour donner un compose* de formule (I) dans laquelle X est un radical 
-NH- et Y et Z sont tous deux oxygene; ou 

f) la reaction d'un compose de formule (F) successivement avec du cyanure d'hydrogene, du 
chlorure de thionyle et de la thiouree pour donner un compose de formule (I) dans laquelle X est -S- 
et Y et Z sont tous deux oxygene; ou 

g) la reaction d'un compose de formule (F) avec le cyanure de trim&hylsilyle, puis le HCI/alcanol et 
le phosgene ou le thiophosgene pour donner un compose* de formule (I) dans laquelle X est -0- ou 
-S- et Y et Z sont tous deux oxygene. 

Proc^de suivant la revendication 1 , dans lequel le compose* prepare* a la formule (II) : 

O 




(ii) 



dans laquelle R 1 et R 2 sont independamment un atome d'hydrogene, un radical alcoyle contenant 1 a 6 
atomes de carbone, un atome d'halogene, un radical alcoxy inferieur contenant 1 a 6 atomes de 
carbone, un radical trifluorom&hyfe, un radical alcoylthio infeVieur od la partie alcoyle infeVieur conttent 
1 k 6 atomes de carbone; R 3 est un atome d'hydrogene, un radical alcoyle inferieur contenant 1 a 6 
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atomes de carbone; M et W sont un radical carbonyle ou thiocarbonyie; n est un nombre de 1 a 3 ou 
un sel pharmaceutiquement acceptable de celui-ci. 

3. Procede* suivant la revendication 1, dans lequel le compose" prepare* a la formule (II) : 

0 



10 



15 




(ii) 



dans laquelle R 1 et R 2 sont independamment un atome d'hydrogene, un radical alcoyle contenant 1 a 6 
atomes de carbone, un atome d'halogene, un radical alcoxy inferieur contenant 1 a 6 atomes de 
20 carbone, un radical trifluorom&hyle, un radical alcoylthio infeVieur ou la partie alcoyle infeVieur contient 
1 a 6 atomes de carbone; R 3 est un radical (alcoyle inferieur)aryle ou (alcoyle inferieur)aryle 
dihalogdno-substitue* ou la partie aryle contient 6 a 10 atomes de carbone et la partie alcoyle inferieur 
contient 1 a 6 atomes de carbone; M et W sont un radical carbonyle ou thiocarbonyie; n est un nombre 
de 1 a 3 ou un sel pharmaceutiquement acceptable de celui-ci. 

25 

4. Procede suivant la revendication 1 , dans lequel le compose prepare a la formule (III) : 



30 



35 




(III) 



O 



40 

dans laquelle R 1 et R 2 sont un atome d'hydrogene ou d'halogene; R 3 est un radical alcoyle inferieur 
contenant 1 a 6 atomes de carbone, un radical benzyle ou un radical benzyle dihalog6no-substitue\ ou 
un sel pharmaceutiquement acceptable de celui-ci. 

45 5. Procede suivant la revendication 1, dans lequel le compose de formule (I) prepare* est : 

la 2-[(4-bromo-2-fluoroph^nyl)methyl]spiro[isoquinoleine-4(1H),3 , -pyrrolidine]-1,2\3,5'(2H 

la [2-[(4-bromo-2-fluorophe^yl)m&h^ 
(2H)-tetrone; 

la [2-[(4-bromo-2-fluorophe^y1)m&h^ 
so (2H)-tetrone; 

la 2-[(3 t 4-dichlorophe^yl)m&hyl]spirofl^^ 

la [2-[(4-bromo-2-fluoroph^nyl)methyl]-5-fluoro]spiro[isoquinol^ine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)- 
t&rone; 

la [2-[(4-bromo-2-fluorophe^yl)m&hy^ 
55 tetrone; 

la [2-[(4-bromcH2-fluorophe^yl)m^ 
tetrone; 

la [2-[(4-bromo-2-fluoropne^yl)m6^ 
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tetrone; 

la [6-bromo-2-[(4-bromo-2-f!uorophe^ 
1,2\3,5'<2H)-tetrone; 

la [2-[(4-bromo-2-fluoroph4nyf)m^thyl]-7-methoxy]spiro[isoquinol^ine-4(1 H),3'-pyrrolidine]-1 ,2* 3 5'- 
(2H)-tetrone; 

la (R)-{ + )-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoleine-4(1 H),3'-pyrrolidine]-1 ,2 , ,3 I 5 , (2H)- 
tetrone; 

* la (S)-(-)-2-[(4-bromo-2-fluorophenyl)methyl]spiro[isoquinoleine-4(1 H),3'-pyrrolidine]-1 1 2\3 1 5'(2Hyte- 



(R)-( + H2-[(4-bromo-2-f luorophenyl)methyl]-6-fluoro]sptro[isoquinoleine-4(1 ^ 



(S)-(-)-[2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro]spiro[isoquinolein 



1,2\3,5'(2H)-t(§trone; 

la 2-methylspiro[isoquinoleine-4(1 HJ.S'-pyrrolidineJ-l ,2\3,5'(2H)-tetrone; 

la 6-chloro-2-methylspiro[isoquinol4ine-4{1 H),3'-pyrrolidine]-1 ,2',3 1 5 , (2H)-t^trone; 

la 6-bromo-2-methylspiro[isoquinoleine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-tetrone; 

la 7-chloro-2-methylspiro[isoquinoleine-4(l H),3'-pyrrolidine]-1 P 2 , ,3,5 , (2H)-t^trone; 

la 2H§thylspiro[isoquinol6ine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-t6trone; 

la 2-propylspiro[isoquinoldine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-tetrone; 

la 2-butylspiro[isoquinol6ine-4(1 H),3'-pyrrolidine]-1 ,2\3,5'(2H)-t6trone; 

ou un sel pharmaceutiquement acceptable de celui-ci. 

Procede de preparation d'un compose de formule (XI) : 



dans laquelle R 1 et R 2 sont des atomes d'hydrogene ou d'halogene; R 3 est un radical alcoyle contenant 
1 a 6 atomes de carbone, un radical (alcoyle infe7ieur)aryle ou un radical (alcoyle inferieur)aryle 
dihalog<§no-substitue* ou le radical aryle contient 6 a 10 atomes de carbone et le radical alcoyle 
inferieur contient 1 a 6 atomes de carbone, qui comprend : 
a) la reaction d'un compose* de formule (VI) : 




(XI) 




(VI) 



dans laquelle R\ R 2 et R 3 sont tels que de*finis ci-dessus ( avec une base dans un solvant classique 
et I'addition subsequente d'un agent r^actif carbomSthoxylant pour produire le compose* de formule 



(VII): 
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C0 2 Me 




(VII) 



O 



dans laquelle R\ Ft 2 et R 3 sont tels que d^finis ci-dessus; 

b) la reaction dudit compose de formule (VII) avec une base inorganique dans un solvant classique 
et Taddition subsSquente de bromacState de t-butyle pour produire le compose* de formule (VIII) : 




(VIII) 



O 



dans laquelle R\ R 2 et R 3 sont tels que dSfinis ci-dessus; 

c) I'hydrolyse dudit compose de formule (VIII) avec un acide organique dans un solvant classique 
pour produire le compose* de formule. (IX) : 




(IX) 



o 



dans laquelle R\ R 2 et R 3 sont tels que definis ci-dessus; 

d) la reaction dudit compose* de formule (IX) avec un agent de couplage dans un solvant classique 
et Taddition subsequente d'une solution d'ammonium dans du tetrahydrofuranne pour produire le 
compose* de formule (X) : 
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CONHo 




O 



dans laquelle R\ R 2 et R 3 sont tels que d&inis ci-dessus; 

e) la reaction dudit compose* de formule (X) avec une base 

dans un solvant classique pour produire le compose de formule (XI). 

7. Procede suivant la revendication 6, pour la production de composes de formule (XI) dans laquelle R 1 et 
R 2 sont tels que d^finis dans la revendication 6 et R 3 est un radical alcoyle contenant 1 a 6 atomes de 
carbone, dans laquelle le compose de formule (X), ou R 1 et R 2 sont tels que definis ci-dessus, R 3 est 
un radical alcoyle tel que dSfini ci-dessus, est mis a r^agir avec une base telle que le bis- 
(trimethylsilyl)amidure de lithium, dans un solvant classique pour produire le compose de formule (XI), 
ou R 1 et R 2 sont tels que definis ci-dessus, R 3 est un radical alcoyle tel que d6fini ci-dessus. 

8. ProcSde de preparation d'un compost de formule (VII) : 




(VII) 



o 



dans laquelle R 1 et R 2 sont des atomes d'hydrogene ou d'halogene; R 3 est un radical alcoyle contenant 
1 a 6 atomes de carbone, un radical (alcoyle infe>ieur)aryle ou (alcoyle infeVieur)aryle dihalog^no- 
substitue* ou le radical aryle contient 6 a 10 atomes de carbone et le radical alcoyle infeVieur contient 1 
a 6 atomes de carbone qui comprend la reaction du compost de formule (XII) : 




(XII) 



dans laquelle R 1 et R 2 sont tels que definis ci-dessus avec le malonate de dimSthyle et du NaH en 
presence d'une quantite catalytique de CuBr pour produire le compose* de formule (XIII) : 



140 



EP 0 365 324 B1 



5 




w dans laquelle R 1 et R 2 sont tels que d^finis ci-dessus et la reaction dudit compose de formule (XIII) 
avec du chlorure de thionyle et I'addition subs^quente d'un solvant inerte, de tri^thylamine et d'une 
amine de formule R 3 NH 2 pour produire le compose de formule (VII). 

9. ProcSde de preparation d'une composition pharmaceutique qui comprend la mise en association d'un 
75 compose de formule (I) ou d'un analogue ou d'un sel pharmaceutiquement acceptable de celui-ci tel 

que d^fini dans la revendication 1 avec un excipient pharmaceutiquement acceptable. 

10. Procgde* de preparation d'un compose* de formule (XXIV) : 



20 



25 




(XXIV) 



dans laquelle un des Q 1 et G 2 est -CZNH 2 ou -CN et I'autre des Q 1 et Q 2 est -COOR 5 ; n est un nombre 
de 1 a 3 et M, W, Z, R 1 , R 2 , R 3 et -COOR 5 sont tels que definis dans la revendication 1, qui comprend 

a) la reaction d'un acide de formule (XXV) : 

35 



COOH 



40 




(XXV) 



dans laquelle R\ R 2 , R 3 , M f W et -COOR 5 sont tels que definis ci-dessus avec un agent de 
couplage et de I'ammoniac pour donner un compose correspondant de formule (I) dans laquelle Q 1 
est-CONH 2 ;ou 



55 
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b) la reaction d'un compose de formula (L) : 




(L) 



10 



15 



dans laquelle R 1 , R 2 , M, W et R 3 sont tels que definis dans la revendication 1 avec un compose de 
formule : 

Br(CH 2 ) n COOR 5 

dans laquelle n est un nombre de 1 a 3 et -COOR 5 est un radical ester pour donner un compose de 
formule (XXIV) oD Q 1 est -COOR 5 et Q 2 est -CN; 
c) la reaction d'un compost de formule (G) : 



20 



25 



COOR" 




(G) 



30 



35 



40 



dans laquelle R\ R 2 , R 3 , M, W et -COOR 5 sont tels que definis dans la revendication 1 avec un 
compose de formule : 

Br(CH 2 ) n CN 

ou n est tel que defini ci-dessus pour donner un compose de formule (XXIV) ou Q 1 est -CN et Q 2 est 
-COOR 5 ;ou 

d) la conversion d'un nitrile de formule (XXIV) oCi Q 2 est -CN en un amide ou un thioamide de 
formule (XXIV) ou Q 2 est -CONH 2 ou -CSNH 2 de mantere connue; ou 

e) la conversion d'un nitrile de formule (XXIV) ou Q 1 est -CN en un thioamide de formule (XXIV) ou 
Q 1 est -CSNH 2 en utilisant HSP( = S)(OEt)z/HCI. 



11. Compost de formule (XXIV) : 



45 



50 




(XXIV) 



dans laquelle un des Q 1 et Q 2 est -CZNH 2 ou -CN; I'autre des Q 1 et Q 2 est -COOR 5 ; 2, R 1 , R 2 R 3 ( M et 
w sont tels que dSfinis dans la revendication 1 , -COOR 5 est un radical ester et n est un nombre de 1 a 
3. 



142 



EP 0 365 324 B1 



12. Compose suivant la revendication 11, ou Q 1 est -CONH 2 , R 1 et R 2 sont des atomes d'hydrogene ou 
d'halogene; n est 1 ; M et W sont tous deux un radical carbonyle et R 3 est un radical alcoyfe inferieur 
contenant 1 a 6 atomes de carbone, un radical benzyle ou un radical benzyle dihalogeno-substitue. 

13. Compose suivant la revendication 11, qui est : 

Tester methylique de I'acide 4-(2-amino-2-oxoethyl)-2-[(3 ) 4-dichlorophenyl)methyl)-1,2,3,4-tetrah 
dro-1,3-dioxo-4-isoquinoleinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-1 ,2,3,4-te- 
trahydro-1 ,3-dioxo-4-isoquinol6inecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxo^thyl)-2-[(4-bromo-2-fluorophenyl)methyl]-7-chloro- 
1 ,2,3,4-t6trahydro-1 ,3-dioxo-4-isoquinol6inecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-6-chloro- 
1 ,2,3,4-tetrahydro-l ,3-dioxo-4-isoquinoieinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro- 
1 ,2,3,4-tetrahydro-1 ,3-dioxo-4-isoquinoleinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxo6thyl)-1,2,3 ( 4-tetrahydro-2-m^thyl-1,3-dioxo-4-isoqui- 
noieinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxo^thyl)-7-chloro-1,2,3,4-t4trahydro-2-m^thyl-1,3-dioxo- 
4-isoquinol4inecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-6-chloro-1,2,3 ( 4-t6trahydro-2-methyl-1 ) 3-dioxo- 
4-isoquinoleinecarboxylique; 

Tester methylique de I'acide 4-(2-amino-2-oxoethyl)-2-ethyl-1,2,3,4-tetrahydro-1 l 3-dioxo-4-isoquino- 
leinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-1 ,2 ( 3,4-tetrahydro-2-propyM ,3-dioxo-4-isoqui- 
noleinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-2-butyl-1,2,3,4-tetrahydro-1,3-dioxo-4-isoquino- 
leinecarboxylique; 

Tester methylique de Tacide 4-(2-amino-2-oxoethyl)-6-bromo-1,2 f 3 ( 4-tetrahydro-2-methyl-1 l 3-dioxo- 
4-isoquinoieinecarboxylique; 

Tester menthylique de Tacide 4-(2-amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-1,2,3,4-te- 
trahydro-1,3-dioxo-4-isoquinoieinecarboxylique; 

Tester menthylique de Tacide 4-(2-amino-2-oxoethyl)-2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoro- 
1 ,2 ( 3,4-tetrahydro-1 ,3-dioxo-4-isoquinoieinecarboxylique. 
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